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(ili) Quadratic functions with the help of linear functions 
{iv} Sequence and aeries 
(v) Height and distance 
hoi Pascal's t riangle 
(vii) Arithmetic progression 
|viii| Conic seet.inns 
lixj Increasing, decreasing functions 

(x) Maxima, minima, point of inflection 

(xi) Lagrange's mean val ue 1 1 icorern 
fxii) Kollo’s theorem 

[xi 1 1) Definite in tegrai as limit of s u rn 

(xiv) Angle In a semicircle using vectors 

(xv) Moment of a force about a point 
[xvt] Moment of couple 

[xvtij Construction of parabola when distance between 
directrix and focus is given 

Ixviii) Construction of ellipse when major and minor axes 
are given 

(xix) Octants 

(xx) Shortest, d i sta i v :c be tween two 1 i nes 

(xxi) Geometrical Interpretation of scalar triple product 
(xxii) Equation or a straight line passing through a fixed 

point, and parallel to a given vector 
[xxiiij Equation to a plane 
fxxiv) Angle between two planes 

fxxv) Bisection of the angle between two planes by a I hitid 
plane 

(xxvl) Intersection of three planes 
(xxvli) Sphere and its plane sections 
(xxvili) Normal probability curve a nd area under the normal 
probability curve 

(xxix) Projection of the line segment 
(xxx) Application of the Lami's theorem 
(xxxi) Centre of parallel forces 

3.6 Overhead Protector along with Slides 

3.7 Audio and Video Cassettes, C.D. 

3.8 Calculators 

3.9 Computers 

3. 10 Books and Journals 

3.11 Portraits of Mathematicians 




A 

JT\j> already stated, students will be 
performing a number ol model /eh art 
making activities under the guidance of 
the teacher in the laboratory. In order to 
help students and teachers in this task, 
some such activities are suggested at 
different stages of school education in 
this section along with their preparation 
and demonstration. The teacher may 
help the students lo prepare these and 
some more activities on their own using 
material mentioned in the preceding 
section. 
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Elementary Stage 
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Activity 1 

fltese Value and Place Value j 

Materials 

Wooden cubes, glaze papers, cardboard base, tape, sketch pen. 
scissors. 


Preparation 


(i) Take a cardboard base 

(ill Cover it with glaze paper. 

(fill Take a cube and paste il on the base, II is a unit (Fig. 4.1.1 a). 

(iv) Make a cube Ida! rod of 10 cubes by fixing cubes on the above 
paper, PasLe the rod on the base (Fig. 4,1,1 h) 

(v) Take 10 cuboidal rods of the Lype as in sLep (iv) above and 
paste them on the base (Fig. 4.1,1 c). 

(vi) Make 10 solids of the type as in step (v) above and paste 
them on (he base (Fig. 4.1.1 d}. 




Fig. 4.1.1 


Demonstration 

(i) l cube depicts the unit or one. 

(ii) Ten units combined to form a cuboidal rod ol'tens, depicting 
10 units = 1 ten. 


AOTIVfriES AT 

fjii) Ten tens combined to form a solid of LOO units or ten iens H 
depicting 

100 units - J hundred 
i.e. 10 tens = 1 hundred 

(iv) Ten hundreds combined together to form a cube of 
lOx lOx L0, It shows; 

1000 units = 1 thousand 
100 lens = 1 thousand 
10 hundred = 1 thousand 

Use 

* Model can he used to explain the Idea of base value and place 
value. 
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Activity 2 



Materials 

Transparent sheets, scale, scissors, marker pen. 

Preparation 

(i) Cut 2.5 cm x 2.5 t in square as single unit from the 
transparent sheet. Cm out 12 such units. 

(il) Cut mil 2.5 cm x 5 cm rectangle as double unit. Cut out 6 
such mills. 

Hi!} Cut out 2.5 cm x 7.5 cm rectangle as triple unit, and cut out 
4 such units. 

(1v) Similarly, cut out units (strips) of si7.es 2,5 cm x 10 cm. 

2.5 cm X 12.5 cm, 2.5 cm x15 cm, 2.5 cm x 17.5 cm, 

2.5 cm x 20 cm. 2.5 cm x 22.5 cm, 2.5 cm x 25 cm. 

2.5 cm x 27.5 cm. 2.5 cm x 30 cm. 

(y) Write the numbers Oil these plates obtained as follows: 

2.5 cm x 2.5 cm plates as 1 

2.5 cm x 5 cm plates as 2 

2.5 cm x 7.5 cm plates as 3. etc. (Fig. 1 . 1.2 a) 
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Demonstration 

Working is as shown below: 

(i) Show these plates In the classroom one by one to give the 
Idea of natural numbers. 

(ii) Place two or more number plates adjacent to one another 
and give t he Idea of successor of a number and Lhe addition 
of numbers by comparing the result with some other number 
plate. 

(iii) Place one number plate over another to give the idea of 
predecessor of a number and also of the subtraction of 
numbers, 

(iv) Idea of factors and multiples can be explained as follows: 

Take the number plates of 1 , 2 h 3, 4, 5, 6, etc. It csin be observed 
that number plaLo of 12 can be covered with 12 plates of 
number 1. 6 plates of number 2, 4 plates of number 3. 3 
plates of number 4 h 2 plates of number 6. thereby showing 
that l , 2, 3. 4. 6, 1 2 are factors of 12 I Fig. 4. 1 .2 bj. 

(v) Similarly, from the above we can also show that 12 is a 
multiple of 1 > 2, 3, 4, 6 and 12. 

(vi) Idea of 1 hC.F, can also be given with these plates by taking 
two or three bigger plates. 

Use 

■ Model can be used so introduce natural numbers 

* 1l can also be used to explain the Idea of factors, multiples, 
HCFand LCM. 
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Activity 3 

r i Magic Square of the Type 3x3 of Magic Constant 15 J 
Materials 

Transparent, sheet, adhesive, coloured paper, sketch pen, scissor. 

Preparation 

(i| Take a square transparent sheet of size 12cm x ] 2cm. 

(IS) Make a 3 x 3 square on the transparent sheet. 

15 

(HI) Put the number — , i.e. 5, called central number, in the 
3 

middle odl, 

(iv) Arid 2 to the central number and subtract 2 from the central 
number and put these numbers to 1 he right and left ol (he central 
number, respectively along (lie central row (Fig. 4. 1.3a). 

(v] Add 1 to the central number and subtract 1 from the central 
number and pul these numbers upward and downward, 
respectively along the right diagonal (Fig. 4. 1 ,3b). 

fvl} Add 3 to central number and subtract 3 from the central 
number and put these numbers upward and downward, 
respectively along the left, diagonal (Fig. 4. 1 ,3c). 
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Fig. 4A.3 



Activities at Stages - Yemeni aw 

fvll) Subtract 4 from the central number and add 4 to the central 
number and write these numbers upward and downward, 
respectively along the central column (Fig. 4.1,3d). 

Performing these activities step wise, magic square of magic 
constant 15 is obtained. Steps involved have been shown in the 
figure 4. J .3. 

Demonstration 

(i] The sum of numbers in each row Is 15. 

(li) The sum of number in each column is 15, 

(Ui) The su m of number In each diagonal is 15. 

Use 

* Model can be used to explain magic square of magic constant 
as multiples of 3. 
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Activity 4 

r Magic Square of tbe Type 4 k 4 of Magic Constant 34 J 
Materials 

Transparent sheet, adhesive, coloured paper, sketch pen, scissor. 


Preparation 

(i) Take a square transparent sheet of size 12cm x 12cm, 

(ii) Cut a 4x4 square from the transparent sheet. 

(ill) Write the numbers 1 to 16 in an order in Lhe squares and 
mark the squares with identical shapes in which Lhe 
numbers are to be interchanged [Pig, 4, 1 ,4a). 

(iv) Interchange the numbers in the squares as discussed above 
and obtain Lhe required 4x4 magic square as shown in 
tigure 4. 1.4b, 
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Fig. 4.1 A 
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Demonstration 

(i) Demonstrate that the sum of numbers taken along any row. 
column or diagonal remains constant, Le.. number 34. 

(it) Demonstrate the above stat ed rule Lo obtain magic square ol 
[he type 1x^1 using any consecutive 16 natural numbers 
viz. from 15 to 30, or from 30 lo 45, 45 to 60, etc. and find 
their corresponding magic constant. 

Use 

■ Model can be used to explain magic square of magic constant 
34 and other magic constants as demonstrated above. 
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Activity 5 

Thcf by Division Method^ 

Materials 

ThermoeoJ sheet. I unit wide cardboard strips, coloured paper, 
glue, scissors, scale, pencil, etc, 

Preparation 

(i) Take a thermocol sheet of about 50 units x 50 units and 
cover It with white paper, 

(ii) Cut 1 unit wide cardboard strips to get 2 pieces of 35 units, 
3 pieces of 20 units, 3 pieces of 15 units. 4 pieces of 5 units 
length. 

[ml Stick Lhe cardboard strips as shown in the figure 4.1.5. 
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Fig. 4.1.5 


Demonstration 


(i) The first set of strips represent the numbers 35 and 20 whose 
HCF is to be found. 

(ii] The second set of strips shows the division of 20]i3S[ 1 
the larger number by the smaller number i.e. ; 2Q'' 

35 = 20 x I + 1 5. 15 


fill] The' third set of strips shows Lhe division of 1 1 

20 by 15. Remainder 5 is the next divisor. U? 


(ivj Fourth set of strips shows the division of 15 5)1 5(3 

by 5. i,e., 15 = 5 + 5 + 5 'l5 V 


0 


AcnvrrrEa. at Oinwjir SrAu-^ - 

The required HCF of 35 and 20 is 5 (Lhe last divisor in the process 
when die remainder is zero), 

5 units strip can measure 35 units and 20 units strips an exact 
number of Limes, i,e, B the numbers 20 and 35 tire exactly divisible 
by 5- 

Use 

“ Model can be used to explain the methods of finding HCF of 
two numbers by continued division. 
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Activity 6 

riowcit Common Multiple j 

Materials 


l lardboard, chart paper, scale, pencil, eraser, sketch pens, scissors, 
saw etc. 

Preparation 


(il Cut a IS units * 12 units hardboard. This will be the base 
board. 

(ii) Cut 12 units x 12 units hardboard mid then cut 5 more 
boards of tills measurement. 

fill) All the boards will have a margin of 1 unit width on ail the 
four sides, 

(iv) Oe i the base board, we make a 10 units x 10 units square 
and make equal squares on it. {Fig. 4, 1 .6 a) 

(v) We paste the heading on top of the base board and write 
numbers 1 Lo 100 on these squares. 

(vil On the other 5 boards, we make 100 equal squares leaving 
the margin. (Fig. 4.1.6 b) 

(vil) On each board, represent the multiples of different numbers, 
such as 2, 3, 4. 5, 6 r etc, 

(vili) Drill the squares which represents the mul tiples of the number 
specified. 

{ix) We paste to the respective headings written on the chart paper 
on these boards as follows; 

Multiples of 2 

Multiples of 3 

Multiples of 1 

Multiples of 5 

Multiples of 6 
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Fig . 4 , 1,6 
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Demons t ration 

(i) Take the base board first. 

{il( Place the second board on It which shows the multiples of 2 
on the top of the second board. 

(ill) Now place the third board which shows the multiples of 3 on 
the top. 

(Iv) Now see the common multiples of 2 and 3 and we can easily 
find the lowest common multiple of 2 and 3, 

(v) Similarly, place Ihe next board, be., the multiples of 4 on top 
of it. 

Ml Then place the board containing multiples of 5, multiples of 
6, etc. 

(vilj We see that 60 Is Die lowest common multiple of 2. 3, 4. 5 
and 6. 


Use 


■ This model can be used in leaching the concept of multiples 
of specified numbers. 

“ This model can be mainly used to find the common multiples 
of two or three numbers and then their lowest common 
multiples. 
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Pi Fractional Kit j 

Materials 

Hanlboard* cardboard, glaze paper, adhesive, scale, sketch pen, 
scissors. 


Preparation 

(i) Cut out a rectangle from the cardboard sheet, 

(it) Paste a full cardboard sheet under the remaining portion of 
the cardboard got in step (ij . 

(ill) Cut-out rectangle is a unit which can be fixed in the 
cardboard frame made in step [ii). 

(fv) With the help of cardboard, make different parts of the 
rectangular unit like half (vertically! half (horizontally! one- 
third, two-thirds, one-fourth, two-fourths, three- fourth a, 
one-sixth, two-sixths, three-sixths, like wise one-eight, two- 
eights „ etc, 

(v) Make a pocket at the back of the model to keep parts of 
the mode! 




Fig . 4.1.7 
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Demonstration 

This model demonstrates 

0) the verification of the result 



2 345 6 

2 * 3 = 4 = 5 " r, “ 1 

(ii) the concept. of equivalent, fractions like 


1 -- 

2 ~ 4 


3 

6 



(ill) addition and subtraction of fractions having same 
denominators like 

11 12 
2 2 and 3 1 3 ' etc ' 

(ivj comparison of fractions like 


1111 

2 3 4 5 


etc 


(v) m u It i plica Lion of fractions like 


1 1 1 
— x— = — Hr 

2 3 h 1 

and many other properties relating to fractions- 
It can be done as follows: 


A. (i) Take two halves of the unit. 

(ill I Tit both half parts simultaneously and show that they and 
unit, cover each other completely. 

I iii] Since one part is one out of two equal parts so it is one by 


two l.e. “ 

2 


es f — ^ o 
\ 2 ) 


B, Two halves 

Three one Thirds 
Four one-fourths 

Six one -sixths 


cover the whole unit, i,e,, - I . 

2 


T) 


cover i he whole unit. i.e. h - 

3 




cover the whole unit 


. he., | 


= 1. 
= L 


■G 


cover the whole unit, i.e., | - - 1. 

,oJ 


61 
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SKI 


C. Take 


[2) 


of the unit. 


Put Lwo 


-i 


of the unit on 


© 


unit as above. 


They will cover each other completely, which shows that 

1 I I I 

2 _ 4 4 _ 4 

Likewise, we can show that 

11113 
— = — + — 4 — and so on. 

2 6 6 6 6 


1 1 


'Take two one- thirds and put them together, i.e., — t - . 
These are two parts out of three equal parts. So these are 


equal to - 
.1 


, , 112 

Hence, — f — = — 

3 3 3 


Likewise - + — + - - — , and so on , 
4 4 4 4 


E , Take I 1 I I I and on comparing bv placing one over the 
2 3 4 6 8 


other, we will find that. - >- >I>I>i . 

2 3 4 6 8 

F. Take 1 of the unit i. . 

2 3 

1 1 

— x — = one hall of one third i.e. one sixth 

2 3 

= l 

~ 6 


Likewise, we can show that - x - „ 

2 4 8 

1 2 2 

— * - « — , 

2 4 8 

1 3 3 

_s- , etc, 

2 4 8 


Use 

■ Mixlel can be used to explain the concepts of fractions, their 
comparison and operation on them. 
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Activity 8 


r Algebraic Identity : {a + b)* = a 2 + 2ab + -LI 
Materials 

[ hermocol sheet, adhesive, thtirrrioool cuLter, gltizc papers, 
sketch pens. 

Preparation 

(i) Cut out two squares of sides a and b units such that a > b 
from a thermocol sheet (a can be taken as 7 cm and b as 
4 cm). 

fii) From the same thermocol sheet, cut out lwo rectangles of 
length a and breadth b uniLs respectively. 

(Ill) The above cut outs can be fixed with the help of the adhesive 
as shown in figure 4. J .8, 



Fig. 4.1.8 

Demoost ration 

Model dearly demonstrates the algebrafe identity: 

(a + bf - ii + 2 ab + b 3 

it is because area of square PQRS = (n + bf and it Is also 
equal to the sum of. a 3 . 2 times oh and b l , 


Use 


■ Model can be used to verify the algebraic identity: 
{o+bf = a? +2ob +b a , geometrically. 
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Activity 9 

? Algebraic Identity : (a - b) J >* a J ~ 2 ab + h 2 j 

Materials 

Cardboard, gla*e paper, scissors, sketch pen, scale, adhesive, 


Preparation 

(ij Take a square with side a Its area is a 3 , 

(U) Take a smaller square with side b. Its area is b". 

(jji) Take a square of side (n- bj. Its area is (a - b) 2 , 

[tvj Take two rectangles of length riand breadth b. Area of each 
Is rib. 

(v) Keep smaller square [b a ) on tlie right comer of bigger square 
(u a ) as shown in figure 4.1.9. 

(vl) Make a pocket at the back of the model to keep the parts of 
the model. 
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Fig. 4.1.9 

Demonat ration 

(i) Oil tli.e model, show a 2 and b 2 

[ii) Take the square of side (a-b) from the pocket (at 1 lie back) 
of Lhc model and put It on a 3 . The area of this square will be 
(a - b) a as one side of the square is (a - b). 

(jji) This square (a - bf will he equal to sum of squares a 2 and b 2 
minus two rectangles of area ah from til is sum. 
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(iv) Explain that 

a 1 + b 2 = la - bf + l?+h\a-b) + ab 
= {a- bf + 2 ah 


[v| Thus, we get 
ia- bf = a 2 -2aJ}+ b* 

Vse 


■ Model can be used to verily the algebraic identity 
{ti~ bf ~ rt 3 — '2ah +ff, geometrically. 
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Activity 10 


f~ Algebraic Identity : a a - b l = (ffl + b)(« - wj 

Materials 

Cardboard, glass- paper, scissors, sketch pen. scale, adhesive. 


Preparation 

(i) Take a cardboard base. 

(jjj Paste a square with wide a on the base. Area of this square 
is d. 

(iii) Make one more square with side b such that b < cl Hie 
area of this square is b\ 

[iv| Paste smaller square b 2 on the bigger square d 2 

|v) Cut the remaining portion of the square a 2 [a 2 - b 2 } in the 
form of two trapezia as shown In the figure 4. 1 10b. 

(vil Make a pocket at the back of the model to keep the parts ol 
the Model, 
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Fig* 4, MO 

Demon stration 

(i) Put the smaller square wiLh side b and area b on the bigger 
square. 

(ill .Join the remaining two trepezta covering area of d~ b 
in such a way that a rectangle Is formed as shown in 
figure 4.1.i0b. 



ftilj The breadth and length of this rectangle are 
(a - b) and (a + b), Thus, its area is [a - bga + bj. 


(iv) In this way. it can be verified that 
a a -b :t = (a-b)(a + bj 

Use 

■ Model can be used to verify the algebraic identify; 
a 2 - b 2 - [a - b) [a + b) , geometrically. 



Activity II 

^Algebraic Identity : (a + b + tjr* = a 1 + b 2 + t? + lab 4 2bc + 2caj 

Materials 

Hard board, adhesive, water colours, knobs of wood etc. 

Preparation 

(i) Take a hard board to use as base. 

[ii] Make a boundary of a square of side 18 units using 
hardboard strip, 

(iiil Divide this square into squares/ rectangles using the 
dimensions a = IQ units, h = 6 units and c = 2 units as 
shown in l he following figure. 
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Fig. 4JJ1 

Demonstration 

This model verifies the identity : 

(a+h+c) 2 = a 2 + h 1 + c** 2 ab + 2bc + 2m, 
which can be easily seen in figure 4.1.11. 

Use 

■ Model can be used to verify Lhe algebraic identity: 
[a+b+ef = + b 2 + c 2 + 2 ab + 2bc + 2ecr, geometrically. 
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Activity 12 


[^Parallel Lines Intersected by a Transversal^ 


Materials 

Thermocol base, glaze papers (2 colours] , drawing plus, steel 
wires, sketch pens and adhesive. 


Preparations 

ffl Take a thermocol base of size 16 units x 20 units, 
fill Cover it with a coloured sheet of glaze paper. Cut out a 

margin of a different colour and paste it on ail the four 
sides, 

(illl Cut out three steel wires and arrange two of them in such a 
way that they are parallel to each other and keep tile Lliiid 
In such a way thqj it intersects the other two, 

fivj Cut ouL angles 1. 2, 3, 4 of different colours and paste them 
as shown in the figure 4.1. 12. 



Fig. 4.1,12 

Demonstration 

Working is as follows: 

ill Measure Zl and Z3, It can be verified that Z1 Z3 ; i.e., a 
pair of corresponding angles are equal. 

M Measure Z2 and Z4. Ii can be verified that Z1 = Z4; f.e., a 
pair of alternate interior angles are equal, 



(iii) Measure Z2 and Z3. It can be verified by adding tbe 2 that 
Z2 + Z3 = 180". Tb us, a pair of interior angles on the same 
side of the transversal are supplementary. Hi us. it can be 
observed that if two parallel lines arc intersected by a 
transversal, then each pair of corresponding angles and 
alternate interior angles are equal and the Interior angles 
on the same side of the transversal are supplementary. 


Use 

This model can be used to demonstrate that if two parallel 
lines are intersected by a transversal, then 

■ each pair of corresponding angles are equal. 

■ each pair of alternate interior angles are equal - 

• each pair of interior angles on the same side of the transversal 
are supplementary. 

* vertically opposite angles are equal. 

" linear pair can be shown, 
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Materials 


Activity 13 

^ Sum of the Angles of a Triangle j 


Thermorol sheet, hardboard sheet, glaze papers, sketch pens 
adhesive. 


Preparation 

(il Fake a Lhermoco] sheet and draw a (scalene J triangle on it 
and name it as a ABC, 

(ill Colour I he three angles uf this triangle with the help of 
glaze papers of different colours. 


(iii) Now take a hardboard sheet and rut out die angles with 
measures the same as of ZA. ZB, ZC and of the same colour 
as used in the triangle. 



Demonstration 


Jhie cut outs of the three angles A. It and C can be placed adjacent 
to each other at a point. They will form a line. It shows that sum 
of the three angles of a triangle is 180". 


Use 


■ Model can be used to verify that sum of the three angles of a 
triangle is 180". 
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Activity 14 


[""Exterior Angle of a Triang le | 

Materials 

Wire, a piece of thermocol sheet, coloured glaze paper, drawing 

pins, solder iron, adhesive, protractor. 

Preparation 

(it Take a piece of thermocol sheet and cover it with coloured 
glaze paper. 

(Jl) Take a wire and form a t riangle of the wire with the help of 
solder iron. 

[iill With the help of the coloured glair paper, mark the exterior 
angle and Lhe corresponding interior opposite angles. 



Demonstration 

(i) ZA is an exterior angle of the Lriangle. 

luj Zl and Z2 are the two corresponding interior opposite angles, 
tili] Zl , Z2. Z3 and Z4 can be measured with the help of a 
protractor 

(ivj Exterior angle is always greater than cither of the interior 
oppc5site angles. 
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Use 

■ Model can be used to explain the concept of exterior angle 
and the corresponding interior opposite angles, 

■ Model can also he used to verify the result that the exterior 
angle of a triangle is equal to the sum of two interior opposite 
angles, 

■ The result that sum of the three angles of a triangle is 1 bO 7 ' 
can also be verified experimentally using this model. 
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Activity 15 


| Concurrent Lines in Different Types of Triangles j 

Materials 

Cardboard, saw. scale, transparent sheet, marker pen. 


Preparation 

(i) Draw various types of triangles such as equilateral triangle, 
scalene triangle and isosceles triangle on a cardboard. 

(II] Cut them neatly. 

(iiil Cut lour equilateral triangles of same size on t rat is parent sheet - 
On one of them, draw medians and centroid (G). On second 
triangle, draw angle bisectors and incentre (I). On the third 
triangle, draw perpendicular bisectors of the sides and 
clrcumcentre fO). On fourth, draw altitudes and orthocentre 
[H> with the help of a marker pen. 



Fig, 4. 1.15 [a) 


Uv) Cut tour isosceles triangles on transparent sheet of the size 
equal to that of cardboard isosceles triangle. On first, draw 
niedipns and centroid (G): on second draw angle bisectors 
and Incentre (1). On third, draw perpendicular bisectors of 
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the sides and cireum centre (O). On fourth, altitudes and 
orthocentre (H) with the help of a marker pen. 



Fig, 4.1.15 (b) 


M Similarly draw medians, angle bisectors, perpendicular 
bisectors of the sides and altitudes lor scalene triangles on 
four tran sparent scalen e triangles of same size. 



Fig. 4.1.15 |c| 


i'j Schools 

Demonstration 

[i| Place all the lour equilateral triangles one over the other and 
observe that G. I. O and H coincide. 

(ii) Place all the tour isosceles triangles one over I he other and 
observe that G, 1, O and H are eollinear. 
liii) Place all the four scalene triangles one over the other and 
observe that G, 1 1 and O tire eollinear. 

V*e 

Tills model can he used 

■ t o give the concept of d i ifereni types of t ri a ngl es . 

■ to show the point: of concurrence of medians, angle bisectors 
perpendicular bisectors of the sides angle bisertors and 
altitudes of various types of triangles. 

■ Lo show that centroid; incent re, rircumcentre and ortliocentre 
of an equilateral triangle coincide by overlapping the 
transparent equilateral triangles. 

■ to show that centroid, incenlre. ctrcumcentre and orthocentre 
of an isosceles triangles all He on the same line which is a 
median to the base. 

■ to show that centroid, drcumcent re and orLhoceiitre of a 
scalene triangle lie on the same line. 
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Activity 16 


Materials 

Hat'd board, coloured glaze papers, transparent sheet, scale, 
protractor, adhesive, steel wires. 

Preparation 

(i) Cut two triangles with SSS congruency condition and paste 
them on the hard board, 

lilj Cover these two triangles with coloured glaze papers. 

(iii) Draw a triangle with same congruency condition and 
measurement on the transparent sheet. 

(Iv) Cut out the three line- segments from steel wires equal (o 
Lhe sides of Lhe two triangles formed in step fi}. 

(v) Komi a pocket Lo put the cut outline segments and the triangle 
on the transparent sheet. 


Congruency Condition 




Fig. 4,1/6 
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Demon stratlon 


Working is as shown Ixdnw: 

(ij By taking I in e- segments from the pocket., it can be verified 
that AB = DE; 6C - EF and CA = FD. 

(ii) By taking transparent triangle, and placing it on both the 
triangles, it can be verified that both the triangles ABC and 
DBF are congruent. 

(Mil Racing the transparent triangle with other corresponding 
vertices, (he idea of corresponding parts can be well 
explained. 

Use 

■ Mode! can be used to show that if in ariv two triangles, 
three sides of one triangle are equal to the corresponding 
three sides of the other triangle, then ihe triangles are 
congruent. 

■ This model can also be used Lo explain I he ideas of 
correspondence of vertices and corresponding parts of two 
triangles. 
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Activity 17 


Materials 



Hard board, coloured glaze papers, transparent sheet, scale, 
protractor, adhesive, steel wires. 


Preparation 

III Cut two triangles with SAS congruency condition and paste 
them on the hard hoard, 

(1i| Cover these two triangles with coloured glaze papers. 

(iii) Draw a triangle with same congruency condition and 
measurement on the transparent sheet. 

fiv) Cut out two line- segments from steel wires anil Lhe angle 
included between these line segments of the same 
measurement as of the two Iriangles formed in setp (i), 

(v) Form a pocket to put the cut out line segments and the 
Included angle: and the triangle on the transparent sheet 



Fig. 4.L17 




Demonstration 

Working is as shown below: 

(i) By taking line- segment $ from the pocket, it can be verified 
that 

AC = DF and BC = EF 

(ii) By taking angle from the pocket, it can he verified that 
ZC - ZF 

(Mi) By taking transparent triangle and placing it on both the 
triangles, it can be verified that both the triangles ABC and 
REF are congruent 

tivj Placing the transparent triangle with other corresponding 
vertices, the idea of corresponding parts can be \ve]l 
explained. 

Use 

■ Model can be used to show that If two sides and the included 
angle of one triangle are equal to the two sides and the 
included angle of the other triangle, then the triangles are 
congruent. 

* Model can also be used to explain Ihe ideas of 
correspondence of vertices and corresponding parts of two 
triangles. 
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Activity 18 


Materials 


[" ASA Congruency Condition J 


Hard board, coloured glaze papers, transparent sheet, scale, 
protractor, adhesive. steel wires. 


Preparation 

(1J Cut two [.dangles with ASA congruency condition and paste 
them on the hard boiird. 


(til Cover these (wo Lriangles with coloured glaze papers. 

liii) Draw a triangle with same congruency condition and 
measurement on the transparent sheet. 

(iv) Cut out the equal angles from steel wires and (lie included 
line segments of the same measurement as ofLhe two triangles 
formed in step (i). 

(v) Korm a pocket to pul the eut outs of these angles and the 
included line segments and also the triangle on the 
transparent sheet. 





Working Is as shown below: 

(i) By taking angles from the pocket, it can be verified that 
ZC = ZF and ZA = ZD 

fii) By taking line-segment from the pocket, it can be verified 
that 

AC ^ OF 

(lit) By faking transparent triangle and placing Li on both the 
triangles, it can be verified that both the triangles ABC and 
DEF are congruent. 

[iv| Placing the transparent triangle with other corresponding 
vertices, the idea of corresponding parts can be well 
explained. 


Use 

■ Model can be used io show that if two angles and the included 
side of one triangle an -1 equal to the two angles and the 
included side of the other triangle, then the two triangles are 
congruent, 

m This model can also be used to explain (he ideas of 
corresponding vertices and corresponding parts of two 
triangles. 
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Activity 19 

r~RHS Congruency Condition J 


Materials 


] lardboard/ cardboard, coloured glaze papers, transparent sheet, 
scale, protractor, adhesive, steel wires. 

Preparation 

(1) Cut two triangles with RHS congruency condition and paste 
them on the hard board, 

(ii) Cover these two triangles with colonized glaze papers. 

fill) Draw a triangle with same congruency condition and 
measurement on the transparent, sheet, 

flv) Cutout the cquLil hypotenuse from steel wires, one line segment 
and right angle as of the two triangles formed in step fi). 

(v) Form a pocket to put the cut outs of line segments and the 
rig] -it angle and also the cut out triangle on the transparent 
sheet. 
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Demonstration 


Working is as shown below: 

(i) By taking line segments from the pocket, it can be verified 
that CA = FD and BC ^ EF 

(UJ By taking tingle from pocket r it can be verified that : 

ZA = ZD 

(iii) By taking transparent triangle and placing it on both the 
triangles, It can be verified that both the triangles ABC and 
DEF are congruent, 

[Iv) Placing the transparent triangle with other corresponding 
vertices, the idea of corresponding parts can he well 
explained. 

Use 

* Model can be used to show that if in any two right triangles, 
hypotenuse and a side of one triangle are equal to the 
corresponding parts of the other L dangle, then the triangles 
are congruent. 

■ Tills model can also be used to explain the ideas of 
correspondence or vertices and corresponding parts of two 
triangles. 
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Activity 20 



Materials 


Quadrilateral j 


Curd boa rd, sketch pen. adhesive, glaze paper, scale, scissors. 

Preparation 


|i) Take a rectangular cardboard piece. 

(ii) Make a quadrilateral on the cardboard. 

(ill) Make cut-outs of all the four angles of the quadrilateral wi th 
the help of a transparent sheet. 

(iv) Make a pocket and put these cut outs in it. 



Fig. 4.1.20 

Demonstration 

(i) Take out Lhe cut outs of angles from the pocket of the model. 

fit) Place the cut outs on the respective angles of the quadrilateral 
and show that they are equal. 

[Lii] Arrange the cut-outs in such a way that vertex of each angle 
coincide at a point (Fig. 4. 1 ,20), 

(iv) Such arrangements of cut outs show that the sum of the 
angles oi a quadrilateral forms a complete angle and hence is 
equal to 360^ . 

Use 

■ Model can be used to verify the result that the sum of the 
angles of a quadrilateral is 360". 
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Activity 21 

lea of a Cyclic Quadrilateral j 


Materials 

Cardboard bast 1 , hard cardboard pieces, wooden pieces, scale K 
sketch pen r glaze paper, scissors. 

Preparation 

Li) Take a cardboard base. 

(ii} Cover the base with glaze paper. 

(ill) Cut a wooden circle and paste ii on the bast 1 . 

(iv) In l he circle, draw a quadrilateral so that all t he lour vertices 
of the quadrilateral lie on the circle, 

(v) Make the cut outs of the angles of the quadrilateral with the 
help of a transparent sheet. 

{vll Make a pocket to keep the cut outs. 


Demons t ration 

[1) Take the cut outs from the pocket a] id place them on the 
respective opposite angles to show that they are equal, 

(ii] Arrange the opposite angles in such a way I hat vertices of 
these angles coincide at a point (Fig. 4,1.2 Ik 




4. J .21 
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(iii) After arranging the opposite angles, we find that the sunt of 
opposite angles ol'a cyclic quadrilateral is a straight angle 
or 180". 

Use 

■ Model can he used to verily the result that the sum of the 
opposite angles of a cyclic quadrilateral is 1 80°. 
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Activity 22 


f Area of a Trapezium j 

Materials 

Hardboard, thermocol, coloured glaze papers, adhesive etc, 

Preparation 

(1) Take a piece of hard board for the base of the model, 
tii) Cut two congruent trapezia of parallel sides a and b. 

(iii) Place them on the hard board such that they form a 
parallelogram as shown in the figure 4.1.22. 



Fig. 4, 1.22 


Demonstration 

Arrange the congruent trapezia in such a way Lhai they form a 
parallelogram as shown in figure 4,1.22, 

Therefore, area of trapezium = ^ area of parallelogram 

= — tu+ b) x h 
2 


Use 

* Model can be used to determine a formula for Lhe area of a 
trapezium. 
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Activity 23 



Materials 


proof of Pyt hagoras Theorem j 


Hardboard, theimocol. coloured glaze papers, adhesive. 

Preparation 

(i} Make a square of side 13 units using thermo™] strip. 

(ii) Make four right triangles of sides 12 units x 5 units and 13 
units, i,e,, u = 12 units, b — 5 units and c = 13 units. 

(iii) Make a square of side a - b I.e. 7 units. 

(iv) Arrange these rigid triangles and square (of side 7 units) 
on a square of side 13 units as shown in the figure 4,1.23. 



Demonstration 

Hie teacher can show that in this model a squares of side c is made of 
four right triangles of sides a and hand a square of side a- b. 

Fherefone, c =4 {Area ol right triangle) + Area of square of side fa h) 

1 

= 4 x - a x b + Ui-hf 

= 2 ah + cf + if - 2 ah 
orr a ~ ci J + if 


Use 

“ Th1 » model can be used to verify Pythagoras Theorem, 

Note 

“ This method is known as dissection proof for Pythagoras 
Theorem given by famous Indian Mathematician Bhaskara II. 
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Activity 24 


L A Proof for Pythagoras Theorem j 

Materials 

Cardboard. Lhennoco! , coloured glaze papers, adhesive, etc. 

Preparation 

(i| Make a Square of side a + b = 17 units using thermocol strip, 
(ii) Make four right triangles of sides 

5 units. 12 units and 13 units, f,c,, a= 12 units, b = 5 units 
and c = 13 units. 

(iii| Make a square of side c = 13 units, 

(iv) Arrange these right triangles and square (of side 13 
units) on a square of side « + b — 17 units as shown in 
figure 4.1.24a, 



Demonstration 

(i) Place the four right triangles as shown In the figure 4. 1 ,24b. 

(ii) (a) Subtracting Lhe area of the four right triangles from 

the square ABCD (Fig. 4.1,24a), we gel the area of side 
c, i.e., c 1 , 

(bl Subtracting the area of the four right triangles from Lhe 
square ABCD as shown in figure 4. 1 ,24b, we gel the area 
as a 1 + b f \ 
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But from fa) and (b), area must be the same. 

Therefore, c 1 - a 2 + b 2 , 

which vartfles the Pythagoras Theorem, 

{iiij From I fie figure 4. ! ,24a, we can also write 

(« + bf = 4 x (Area of right triangle) + area of square of side c, 

= 4 x ~ ab + c 2 

or a 2 + 2«b + b 2 = 2ob + c* 
ie, a 2 + b 2 = o 2 . 

which also verifies Pythagoras Theorem, 

Use 

p Model can be used Lo verity Pythagoras Theorem as above. 

■ Model can also be used to verify the identity : 
fm-b) 2 * a 1 + 2ab + b 2 


Note 

■ From Ihe figure 4. 1 ,24 (b), we can also deduce that area of square 

AECD = 2 x area of rectangle of sides a and b + area of square 
of side a + area of squaere of side b 

= 2 ab + a J + b 2 
= {a + b) 2 

i.e. {ci + b? = a 2 + b 2 + 2ab 
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Activity 25 


Materials 


f Tnn grflin j 


Plywood board, hard board, wooden margin, knobs, coloured 
paper, scissors, glue. 


Preparation 

(j) Cut a square of size 40cm * 40cm from the plywood board. 

(ii) Make a square of size 24cm x 24cm leaving equal margin on 
Lhe above plywood board. 


(Eli) Cut a square I’QKS of size 24cm x 24cm from hardboard 
such that iL exactly fils in Lhe square made by margin in 
step (Li). 



Fig. 4.1.25 


Actlvstlks at Dir 

fiv} The square in step (til) is cut Into 7 pieces along dot led lines 
as shown in figure 4.1.25 a, with A and B us mid-points of 
sides SR and RQ, respectively. TUl I BQ and FT 1 AB. where T 
Is the mid paint of AB. Also AC 1 SQ. 

(v) Fix knobs In various geometrical shapes obtained in step fiv), 
at appropriate places as shown by (,) in the figure. 

Demonstration 

(!) From the seven pieces shown in Lhe model, recognition of 
various geometrical shapes such as Lriungles, squares, 
parallelograms, trapeziums. eLc., can be taught. 

tii) Concept of congruent triangles and similar triangles can be 
Illustrated Willi the help of this model. 

Use 

* Model can lx* i ised for t he recognition of different geomel ric shapes 
and also for recreational purpose as shown In figure 4. 1 .25, 
Arrange the 7 cut. out pieces on the drawing sheet in the 
manner as shown in the figure 4. 1 ,25b and c. Now with the 
help of a pencil make the otiLline of die picture. Remove ail 
the pieces and finish lhe drawing with good free hand. 

■ Various designs can be developed using tangrams. 

* The students should be asked to remove all the geometrical 
shapes and make Lhe margined square empty. They should 
be asked to re fix all the shapes in the margin so as to again 
rake lhe shape of a square. 

Note 

“ Tli is is, popularly known as famous Chinese Puzzle. 
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Activity 26 


Area of a 



Materials 

I lard wood. saw. glaze papers, scissors, adhesive, scale, pencil, 
eraser, sketch pens, drawing sheets, etc. 

Preparation 

(i) Cut a circular and a rectangular piece of wood. 

(ii| Make a border on all t ho four sides of the rectangular piece of 
wood. Paste a coloured paper on the circular plecc. 

(lil) Cut the circle into 1(3 sectors of equal measurements. 

(lv) Make a trace copy of these sectors and paste them on the 
rectangular sheet as shown in I he figure. These sectors so 
arranged form a rectangle whose dimensions arc it rand r. 


Demonstration 

The formula for the area of the circle can be explained as below: 
Area of the rectangle = I x b 

1 

Here J is “ circumference of tire circle and b - r (radius), 

1 

So l x b = - x 2nr x r- nr square units. 



Fig. 4,1.26 
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Note 

(i) Take one sector which can be taken as a triangle with radius 
of the circle as approximate height of the triangle. Then 


Area of triangle = — x r x J> {b = base of the triangle] 


Therefore, urea of circle 


16 x- r x b = — r (16 x h] 
2 2 


1 _ 

2 


r x 2 nr = nr 2 sq units 


Here, [16 x b) is equal to the circumference of the circle, 

(iij For more accurate result the number of sectors may lx v taken 
as large as possible. 


Use 

■ Model can he used for explaining the formula of the area of a 
circle as shown in figure 4. 1 ,26, 



Activity 27 


r Net of a Cylinder | 

Materials 

Thermocol sheet, transparent sheets, glaze paper, adhesive, 

scissors, scale, compasses, drawing pins, sketch pen. 

Preparation 

(i) Take a rectangular piece of thermocol sheet. 

(ii) Cover it with coloured glaze paper. 

(iii) Take a rectangular piece of transparent sheet [22 cm x iy cm 
nearly) F 

(iv) Cul two circles from the transparent sheet with radius equal 
to 3 cm nearly the radius of the cylinder. 

(y) ALLach rectangular piece and the two circles of transparent 
sheet on thennocol sheet, 

(vj) Two circles will become Ihe top and bottom of the cylinder. 

(vii) By folding the rectangular sheet, cylinder can be made. 

(viii) Net of the cylinder is considered as top and bottom (circular 
in shape) and a rectangular piece of sheet. 



Fig,4.L27 



Ac.:nvmES at LliUMtivN'r Stacks • BjCF.fnvLAm 



Demonstration 

fi) The breadth of the rectangular sheet is equal to heigh L of the 
cylinder, 

(li j The length of I lie rectangular sheet equals 2irr which is the 
circumference of the circular top or bottom of the cylinder, 
(ill) The Area of the rectangle = tv. b 
= 2jcc y . h 

= 2k rh = curved surface area of the cylinder 

(lv) Adding kt~' + nr y io the above, Lhe whole surface area qf the 
cylinder 

= 2itrfi+ 2xr :i 

Use 

" This model can be used to explain the concept of curved 
surface and whole surface ol a cylinder and Lheir formulae as 
above. 
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AcTivrTT 28 

^ Relation between the Volumes of a Cylinder and a 
Cone with same Base Radius and same Height 

Materials 


Thermocol, transparent sheet., scissors, skeleh pen, scale. 

Preparation 

(i) With the help of a transparent sheet , make a cone with 
height fi and radius of the base r, 

(it) With the similar transparent shed, make a cylinder with 
same height 'h‘ and radius of base same as that of Ihe cone 
(Fig. 4,1,28). 



Fig. 4 1.28 

Demonstration 

(1) Take some sand lor water) and fill the cone with it. 

(ii) Pour the sand (or water) of the cone into the cylinder. 

(ili) Again fill the cone with sand (or water] and pour into the 
same cylinder. 

(iv) Repeal this process three times. 

(v) It will be found thaL after filling the sand (or water] through 
the cone three times, the whole cylinder will be filled with 
sand (or water). 


Ua« 

■ Model can be used to verify that volume of the cylinder - 3 
(volume of the cone with same base, radius and height). 
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Acnvnr 29 


! Some Activities by Paper Folding j 


Material 

l lard board. coloured paper. scale, adhesive and sketch pens, 
papers 


Preparation 

(f) Take a hardboard of measurement 12 cm x 12cm. 


(ii) Take a rectangular paper and draw a line J on it. Fold the 
paper so that line f folds on itself. Unfold the paper and 
draw a line 9Q along the crease (Fig, 4,1.29a). 

(iiij Cul out an angle from the paper and fold il so that one ray 
falls on the other, Unfold the paper and draw a ray AD 
along the crease (Fig. 4.1.29b). 

(iv) Draw a line segment oil a rectangular paper. Fold the paper 
to join the two end points of the segment. Unfold the paper 
mid draw a line LM along l he crease (Fig. 4.1.29r). 
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Fig. 4. 1.29 

(v) Draw a line segment on rectangular paper. Join t he end points 
twice by folding I he paper twice. Unfold the paper and draw 
lines CD, LM. FG along the creases (Fig. 4.1 ,29d). 

(vi] Cnl an isoscles triangular region ABC troni the paper. Fold 
this paper Lhrough A so that side DC Folds along itself. Draw 
the line AD from the vertex A to the base RC along the 
crease (Fig. 4.1.29e}. 


Demonstration 

(i) Explain ihat FQ is perpendicular to l (Fig. 4. 1 ,29a) 

(ii) Demonstrate ihat. ray AD is the bisector of the angle BAG. 
[Pig. 4. 1.29b) 

(iii) Explain that the line LM is the perpendicular bisector of 
the line segment AB (Fig. 4. 1.29c). 

£iv) Explain that the line segment AB gets divided into four equal 
parts. (Fig. 4. 1 .29d) 

(v) Explain that AD ts the altitude of the triangle ABC (Fig. 4. 1 ,29e) 

Use 

- Model ea n be u sed to tlcn ions Ira. te di fferen t lypes o f ac 1 1 vit ies 
by piiper Folding. 








Activity 1 


fAlgebraic Identity : (a + b] a - a 3 + b 3 + 3 a?b +■ Sab 2 j 

Materials 


Acrylic Sheet, cutter, glaze paper, wooden board, saw, sketch 
pens, adhesive. 

Preparation 

(1) Take a cube of side a = 3 units and one more cube of side 
b = I unit as shown In figure 4,2.1a and b rising wooden 
board. 

(li> Cut out three cuboid of dimensions axaxborSxSx 1 as 
shown in figure 4.2. 1 |ej, |d) and (e) using wooden board. 
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Fig. 4.2. J 

(lii) Cut out three cuboid of dimensions ci x f j x b or 3 x 1 x l as 
shown in figure 4.2.1 (11. (g) and [I i] usin^ wooden hoard. 

Demonstration 

(i) Assemble all the cuboids given in (a), (h), (c), (d), (e), [1), lg) and 
(h) in order as shown In figure 4.2, 1 i which is a cube of side 
|a+ b). 

Tims, {a+by = a-'- +b l + 3a 2 b + Sab 2 

(ii] By suitable arrangements of cubes and cuboids, identity 
(ft + by = a' +b ' +3a 2 b + 3ob a can be verified. 

Use 

“ Model can be used to verify algebraic identify 
(ft + bf - a ? +b +3 d 2 b + 3ob 3 

Note 


This model can also be used aL (he Elemenlry Stage. 






mkc MA'mRMAiit;& Lfteoiumitv in Schools 
Activity 2 

Hugebrfllc Identity: a 3 +b a - (a+b) a* + (a+bjb 1 - ab (a+b) 

- (a+b) (a 2 - ab * b 1 ) J 

Materials 

Acrylic sheet, cutter. glaze paper, wooden block, saw, 


Preparation 

(i) Tiike a cube of side a - 3 units and another cube of side 
N 1 unit as shown in figure 4,2.2 a and b. 

(11) Cut out the cuboid of dimensions ax ax bor3 x3 x 1 
(Fig. 4.2.2c), 

(iii) Ciil oul the cuboid of dimensions ax bx bor3x I x i 
(Fig. 4. 2. 2d), 



Fig. 4.2,2 
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Demonstration 

(i) Assemble all the cuboids (aj, fb). (c), fdl on the table as shown 
in figure 4,2.2 (ej, 

(it) Remove (c) and (d). we are left with a 3 + b : \ in figure 4-2.2 [f) 

fiii) Join (lie two cuboids ( 0 } and td) as shown in the figure 4.2.2 (g). 
It is a cuboid of volume (a.+b)ab 

£rv) Remove (fl+b) fib from Lhe sum of (u.fb) d z and fti+b) b z lo 
obtain a 3 + L n . So that 

a 3 + b ‘ - {a+b}d 2 + (a+b)b 2 - nh (n+bl 
= fa+bl [a 1 +b 2 - ab). 

Use 

■ Model can be used to verify algebraic identity : 
a 3 + b 3 = fa + b) (u 2 ab+'b 2 ) 
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Activity 6 


| Figures equal In Area J 


Materials 

Plywood hoard, hardboard. knobs, adhesive 

(a) A square and an isosceles ijiangte equal in amn. 


Preparation 

(i) Cut a plywood in shape of a rectangle of the size 60 cm x 30 cm 
and cover it with coloured paper. 

(it) Cut a square of side 10 cm on hardboard. 
tiii) Fix this square on the plywood board, 

(|v) On the right bisector VT of FQ, take a point T which is at a 
distance equal to twice the side of the square {i-c.. 20cm) 

(vl Join TP and TQ. 

(vi) Put knobs on the triangles PSX, TXU. RQY and UYT. 


T 



Fig. 4.2,6 (a) 
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Demonstiation 



(i) Remove cut outs oi triangles PSX and KQY and fix them as to 
complete tile isosceles triangle PQT\ 

fii} Explain that the area of the square I’QKS is equal to the area 
of the isosceles triangle PTQ. 

{bj A quadrilateral and triangle equal in area. 

Preparation 

(i) Cut a quadrilateral A BCD from cardboard and place it on the 
plywood. 

|ii) Join A to C- Through l> draw a line parallel to AC meeting BC 
produced in G. 

1110 Join A to G. 

G 



Fig. 4.2.Q (h) 

Demonstrate on 

(i) Observe that triangles ADC and ACG are equal in area since 
they are between same parallel lines and with common 
base and hence AADF and AG PC are equal In area, 
fill Area of quadrilateral ABCD = Area of triangle AGB 


JSP 
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Activity 7 

f Sum of the Exterior Angles of a Polygon j 


Material 


Cardboard, sketch pen. adhesive, glaze paper, protractor, scale, 
scissors. 


Preparation 

(I) Take a rectangular cardboard piece and cover it with glaze- 
paper. 

fii} Draw a polygon, say a pentagon, on the cardboard. 

(ill) Draw all the exterior angles of the polygon by producing Its 
each side in an order, i.e., there will be five such exterlor 
angles of the pentagon. 

(lv) Cut out five angles equal to these angles with Lite help of a 
transparent sheet. 

(v) Make a pocket on t he cardboard lo keep all the five (Cui outs] 
exterior angles of polygon. 




(a) 


lb) 


Fig. 4 . 2.7 



Demonstration 

(i) Take all Lhese cutouts and put them in such a way that the 
vertex of each angle coincide at a point as shown in the 
figure 4-2.7 (b), 

(ii) Explain that these cutouts form a complete angle and hence 
the sum of all the exterior angles of the pentagon is 360", 

Use 

■ Model can be used to verify the exterior angle of a polygon. 
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Activity 8 


r Parallelogram and Rectangle on the 
same Base and between same Parallels 


Materials 


Fly board, saw for cutting wood, coloured glaze paper, adhesive, 
scissors, marking pen, wooden board. 


Preparation 

(i) Cut a parallelogram of a convenient size from the plyboard 
as shown in figure 4,2.8 (a). 

(ii) On the parallelogram, mark a triangle as shown in figure 
4.2.8 (bj and cut it out. Paste coloured glaze paper on the 
two cut outs, I lere, we have used pink colour for the trapezium 
and blue colour for the triangle. 


{fill Take a plywood base of convenient size and cover it with a 
coloured glaze paper. 



Fig. 4.2.8 


Acnwmrcs a-i 


SmUES “ SKLTjftj[j-AUY SlAUfC 


Jiv) Place the two cutouts on the base and draw the outline. Move 
the triangle on the other side to get a figure as shown In figure 
4,2,8 (c). Stick the wooden margin on this outline. 

Demonstration 

(i) Place the (pink} trapezium and the triangle (blue! to form a 
parallelogram ABCD [Fig. 4.2.8d] 

(ii) Move the triangle to its new position along AD (Fig. 4,2,8e), 
The new figure ABOP is a rectangle having the same base AB 
as the parallelogram ABCD and between the same parallels 
AB and CD. The rectangle and the parallelogram are made 
up of the same two pieces. 1 fence, the area of the parallelogram 
Is equal to the area of the rectangle. 

(Hi) From the above fact, the following formula for the area of the 
parallelogram can also be derived: 

Area of the rectangle - AB x OB 
= Base x Height 

i.e. Area of the parallelogram = b x ft 

Use 

m Model can be used to verify that a parallelogram and a 
rectangle on the same base and between the same parallels 
are equal in area. 
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Activity 9 

r Parallelograms on the same Base and 
between same Parallels are equal In Area 

Material 

Plywood, two wooden strips, nails, elastic strings, graph paper 


Preparation 

111 Take rectangular plywood of size 45 cm x 55 cm. 

(li) Fix two horizontal wooden strips on It parallel to each other. 
(Hi) Paste the graph paper In between the two strips. 

(iv) Fix two nails A, and A, on the strip. 

(v) Fix nails at equal distances on the other si rip as shown in the 
figure. 



Demonstration 

(i) Put a string along A r A r B H . Bj which forms a parallelogram. 
By counting number of squares, find the area of the 
parallelogram. 

{ii} Keeping same base A,A^ make another parallelogram and 
count, number of squares and find the area of this 
parallelogram. 

(1(11 Area of parallelogram as In step (i) = area of parallelogram as 
in step (ii] . 

1 

[iv] Area ol a triangle A, A,, \\ = 7 , area ol parallelogram \ B r 




Use 

Model can be used to verify that: 

■ Areas of parallelograms on the same base and between same 
parallels are equal in area, 

■ Area of triangle and a parallelogram on the same base and 


between same parallels =» area of a triangle = - area of 
Lhe parallelogram . 



DEIGNING M*LMEMAltCS lAUOHATOH!f M SCHOOLS 

■ ■ ' ■ ! " ' 

Activity 10 


Making an Isosceles Trapezium ABCD into 
an Equivalent Area of a Rectangle J 


Materials 

Plywood board, hardboard, coloured papers, scale, adhesive, 
scissors, wooden margins. 

Preparation 

li) Take a plywood board of size 40cm x 30cm and paste 
coloured paper on It. 

liij Draw an isosceles trapezium ABCD on the plywood board 
In which AD = BC. 

(iii) Fix wooden margins along the sides of the trapezium ABCD. 

[ivl Cut a hardboard piece of size ABCD. 

(v) Draw AE perpendicular to DC and cm right triangular 
portion ADE from the above hardboard. 

(vi) Fix wooden margins BF and CF such that BE = DE and 
AE = CF as shown in the figure 4,2.10. 



Demonstration 

(i) Take out the triangular hardboard ADE and keep It in such 
a way as to gel Lhe rectangle AECF, 

(it) Explain thaL the area of the trapezium ABCD is equal to Lhe 
area of Lhe rectangle AECF. 

Use 

■ Model can be used to explain equivalence of area of rectangle 
with Isosceles trapezium. 
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ACTIVITY II 


[""verification of Pythagoras Theorem j 


Materials 


Plywood board* hard board, coloured papers, scissors, wooden 
margins, adhesive. 

Preparation 

(i) Cut a square of size 60 cm x 60 cm from the plywood board 
and paste a coloured glaze paper on it. 

(ti) Make a right triangle with sides 24 cm, 7 cm cind 2b cm of 
different coloured glaze paper and paste it on the centre 1 of 
the board and name it as ABC, 

(ill) Fix wooden margins along Lhe sides of the triangle ABC, 

[ivl Make squares on the sides AH, AC and BC in the triangle 
ABC using wooden margins as shown In figure 4.2.11. 

F 



Fig. 4.2.1 J 
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(vl Cut Lhe squares of sides AB and AC from a hardboard In exacts 
fit in lhe square marie in step (lv) as shown in figure 4.2.11. 

[vij Cut the square ABGF of hardboard in lour congruent parts 
in such a way that these four parts together wit h the square 
ACDE exactly fit in Lhe square BClil. 

(vll) For this, follow the steps given below: 

(a) Through the point of intersection O of diagonals, draw 
MM 1 1 BC, 

(b) Construct right bisector QP of IVIN through O- 

(e) Cut the square ABGF along the lines MN and QP; 

Demonstration 

Take unL the lour pieces of square ABGF together with the square 
ACDE and arrange them in the square BC1H in such a wav that 
they exactly tit there. This verifies lhe Pythagoras theorem. 

Use 


Model can be used to verify Pyihagoras Theorem, 
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Activity 12 



Verification of Thales 


Theorem 


"j 


Materials 


Handboand, screws, coloured glaze papers, adhesive, scale. 4 pulleys, 
thread. marker, scissors, white cliarL paper. 


Preparation 

W Cut a piece of hardboard having a size of 40 cm x 40 cm and 
paste some while chart paper of same size on it, 

(fi) Draw a horizontal line, 2 cm above the bottom of the paper 
pasted In step (ij above. 

(Hi) Draw two perpendicular lines, 34 cm apari on this horizontal 
line at the points A and B (leaving 3 cm on each side of the 
edge of the paper) and graduate these lines. 



Fig. 4.2.12 
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(jv) Cut a triangular piece of hard board and paste coloured gbizc 
paper on it and place it between the perpendicular lines AC 
and BD such that its base is parallel to the horizontal line 
as drawn in figure 4,2.12. 

(v) Graduate the other two sides of the triangular piece as shown 
In the figure 4.2, 1 2. 

(vi) Pul the screws along die horizontal line 34 cm apart and two 
more screws on the top of the board al the point C and D (34 
cm apart) such that A, U. C and D become four vertices of a 
ree tangle. 

(vii) Take a scale and make four holes on it as shown in the figure 
4,2.12 and fix four pulleys aL these holes with the help of 
strews. 

(viii) lux the scale on Lhe board using the thread tied to nails fixed 
at point A, B. C. and D passing through the pulleys as shown 
in lhe figure 4.2. 12 so that the scale is parallel to the horizontal 
line AB and can he moved up and down over the triangular 
piere freely, 


Demonstration 

(i) SeL the scale on vertical lines parallel to Lie base line of Lhe A 
FQR, say, at the points E and F. Measure the distance PE 
and EQ and also measure the distance PF and FR. 1L can 
be easily verified that 

PP PF 
EQ FR 

This verifies Thales Theorem, 

(Li) Repeat the activity staled in fil by moving scale up or down 
parallel to the base and verily the Thales Theorem in different 
cases. 


Use 

■ Model can be used to verify Basic Proportionality Theorem 
(Thales Theorem). 
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Materials 

Plywood board, hardboard. coloured glaze papers, scale, adhesive, 
scissors, wooden margin. 

Preparation 

(!) Cut a plywood of size 60 cm x 30 cm and paste coloured 
glaze paper on It, 

(Si) Cut two triangular pieces l and 11 of hard board of 
dimensions AU = 6 units, BC = 9 units. CA = 12 units) and 

3 3 3 

GE = - AB, GF = - BC, EF = - CA so that they are similar, 

(in) Divide both the triangles Into smaller similar triangles as 
shown in figure 4.2,13 and paste different coloured paper 
on each triangle, 

(lv) Fix the triangles E and II on plywood taken in step (1) with 
margin m around them. 




II 


-3/4 AC 

[hi 

Fig. 4.2.13 


9 



Demonstration 

(LJ Count the number of unit triangles in a shown in the model 
as 1,2,3... In this ease the number of unit triangles Is 16. 
(11) Count the number of unit triangles In b which is 9. 

(iii) Verify that 


Area of Triangle 1 
Area of Triangle 11 


16 12 3 12 2 



(Side) 2 of Triangle J 

7„. . f „, . — = Kiriio of Lhe squares of corresponding 

(Side) of I nangle 11 ~ 

sides of triangles. 


Use 

■ Model can be used to verify the result that ratio of the areas 
of two similar triangles is equal to the ratio of the squares of 
their corresponding sides. 
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Activity 14 



Material 

Plywood, black colour, scale. 

Preparation 

Ei) Cut out a A ABC from plywood, 

fiij Mark the mid points of AB and AC as D and E, respectively 
anti Join D to E. Paint A ADE with grey colour, 

(id) Cut out another triangle CEF congruent to A ADE, Paint this 
triangle with grey colour, 

(iv) Place this triangle [step iii) as shown tn the ligure 4,2, ! 4. 



Fig. 4.2.14 

Demonstration 

(i) Observe that BCFD is a parallelogram. 

(ii) Also DE = — BC as DE = EF and opposite sides of 

& 

parallelogram are equal 

Use 

■ Model can be used to demonstrate mid point theorem. 
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Activity 15 

r Angles of a Cyclic Quadrilateral j 


Materials 

Plyboard, cardboard, drawing pins, glaze paper, sketch pens, 
scissors, adhesive. 


Preparation 

(!) Cut out a circle of radius 7 cm on a cardboard and paste 
yellow glaze paper on it. 

(ii) Draw a cyclic quadrilateral and extend one of its sides CD 
to the point B lo make an exterior ZADB. 

(iiij Use four different coloured glaze papers to represent four 
angles of the quadrilateral. 

(ivj On a piece of cardboard, cut out three angles of measure 
equal to that of ZA, ZB and ZC and paste blue, red and 
black glaze papers, respectively on the cut outs, 

fv| With the help of drawing ptns, lix the red coloured angle on 
the exterior angle ZADE, 

(vi) With the help of drawing pins, fix the blue and black coloured 
angles on ZA and ZC, respectively inside the cyclic 
quadrilateral. 


A 



Fig . 4.2.15 
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Demonstration 

[i) Remove the drawing pins and place the red coloured 
cardboard angle on ZB to show that exterior ZADE is equal 
Lo its Interior opposite ZB, 

(il) Again remove the blue and black coloured cardboard angles 
from the cyclic quadrilateral and place them on a straight 
line to show that the opposite angles of acyclic quadrilateral 
are supplementary, 

Use 

Model can be used to verify that: 

" Opposite angles of a cyclic quadrilateral are supplementary, 

■ Exterior angle of a cyclic: quadrilateral is equal t o the interior 
opposite angle. 



Materials 

Plyboard, cardboard, drawing pins, glaze papers, sketch pens, 
scissors. 


Preparation 

(i) Draw a circle of radius 7 cm on a cardboard sheet and 
paste a glaze paper on it, D_’t O be the centre of the circle 
and AD be one of its chords, 

(il) Take points B, E and C on Lhe circle. Join AO. OD. AB, BD. 
AE, EC, AC and CD. 

(iiil Draw a tangent PQ at the point A of the circle, 

(lv) Bisect ZAOD, by the line segment OF. 

(v) Oil another cardboard slice L, cuL out the angles of measures 
equal to that of ZABD. ZACD and ZCAQ and colour them. 

(vi) With the help of drawing pins, fix these cardboard angles as 
shown in the figure. 



Fig. 4.2. 16 
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Demonstration 

10 Remove the coloured cardboard ZABD and ZACD and place 
them one over Lhe ociier. As 1 he two angles completely cover 
each other, wc can say dial angles in the same segment of a 
circle are equal. 

(ii) Again, remove the coloured cardboard ZABD and ZACD one 
by one, and place them on ZAOD so that ZABD and ZACD 
are adjacent to each other. We will observe that ZAOD is 
covered completely by these two angles. This shows that the 
angle subtended by an arc at the centre is twice the angle 
subtended by the same arc at any point on the remaining 
part of the circle. 

(iii) Remove the drawing pin and place the yellow coloured 
cardboard angles ZCAQ on Z ARC. As they completely cover 
each other, we can say that the angle between the tangent 
and the chord is equal La the angle subtended by the chord 
in the alternate segment. 

Use 

■ Model can be used to verify that angle between a tangent and 
chord of a circle is equal to the angle subtended In the alternate 
segment. 
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Activity 17 


The Angles subtended by an Are at the Centre and 
at any Point on the remaining Part of the Circle 


Material 

Cardboard i glaze paper, scissors, sketch pen, scale, adhesive, 
protractor, transparent sheet, 

preparation 

fi] Take a rectangular cardboard. 

(U) Cover the cardboard with glaze paper and make tt base for 
the model. 

(iii) Make a circle on the base of die cardboard. 

(|v) By taking an arc, make a wooden cut out of a sector. The 
sector will be making an angle at the centre of the circle, 

(v) With the same arc, make a cut out of an angle al the 
remaining part of the circle, 

(vi) Prepare a pockel to keep die cutouts of the angles. 


Demonstration 

j[i) Take the cutouts from the pocket of the model. 

fii) With the help of a transparent sheet or by placing a protractor 
on the cutouts, explain that the angle subtended at the centre 
is double the angle subtended at any point on the remaining 
part of the circle. 

Use 

■ Model can lx - used to verify that the angle subtended at the 
center is double the angle subtended at any point on the 
remaining part of the circle. 



A 



'.Z7 I 


Fig. 4,2. 1 7 
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’ Activity IB 

I Chords and Tangents In a Circle j 


Materials 

Plywood, chart paper, coloured glaze paper, nail, thread, adhesive, 
etc. 


Preparation 

{ij Take a plywood board of size 50 cm x 40 cm and fix coloured 
glaze paper on It, 

(ill Draw a circle of radius 10 cm on a chart paper and cut out 
the circular region from it. 

(iii) Fix the circular region witli adhesive on the plywood board. 

(iv| Take any two points A and B oil the circle and two other 
points C and D such that line joining C and D crosses the 
line joining A and Bat a point P and fix up nail at A. B, C 
and D. 

fvl 'He threads at A and C and extend these upto B and D, 
respectively and lie them at these places. 

fvi] Similarly, select the points A . B' and C, D and graduate 
space on paper under them, 

(vit) Fix up nails at C\ D 1 and A 1 , B 1 , This results as in 
figure 4.2.18 fa). 




Fig. 4.2.18 
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(vtSI) l ake another sheet of chart paper of size 20 cm x 1 2 cm, 
fix) Draw a circle of a radius 5 cm on it. 

(x) Take a point P at a distance of 10 cm from the centre of the 
circle. 

(xf| Draw tangent PT to the circle from the point P. Also secants 
PAB and PA'B' passing through the point P. 

(xii) Fix up nails at points P, A, fi. A'. B' and T. 

txiii] Stretch Lhreads along PAB, PA' B' and PT and graduate 
the space on the paper under them. This results in figure 
4.2.18 lb). 

Demonstration 

fi] T 11 figure 4.2. 18 (a|, hike the measurements of PA and PB. 
also of PC and PD. 

fii) Verily that PA x PB = PC x PD 

[iii) Similarly, verify that P'A' x P'B' = P C' x P'D' 

(iv) in figure 4.2. 18 fb) measure the lengths of IT, PA. PB and 
PA' and PB'. Verify that (Fig. 4,2, 1 8b): FT 2 = PA x PB. 

Also PT 1 ^ PA' x PB' 

Use 

■ Model can be used to verify some results relating Lo 
intersecting chords, secants and tangents of a circle. 
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Materials 


Thermocol sheet, transparent sheets, glaze paper, sketch pen, 
white chart paper, nails, black marker pen. 


Preparation 

(i) Take a thermaeol base of size 19 cm x 22 cm. 

(ii| Paste a coloured glaze paper on this base. 

(Hi) f *aste a margin of a different colour on all the fou r sides of the 
base. 


Civ) Cut out two circles of radius 1 0 cm from a transparent sheel . 

(v) From one of the circles, cut nut a sector of degree measure 

120 °, 

(vi) Bring together both the radii oflhe sector to form a cone and 
paste the ends. 

(vii) Fix the none on the them iocoL 



Fig.4.2,19 

Demonstration 

111 Curved surface area of the cone = Area of the sector 
fii) Slan t height (/) of the cone - radius of the circle 
(HI) Circumference of the base of cone = am length of the sector, 
(tv) Radius of t he base of the cone = r 


m 


J P 4 
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fvj Measure the radius of the circle. Call 1 l 1. then measure the 
radius of Lhe base of the cone which has been fixed separately. 
Call It r, 

fvi) Area of the sector =■ 
arc length 


circumference of the circle 


■ x area of the circle 


= ±^x jeI * 2 = nr( 

2 ni 


Use 

» Model can be used to explain the formula for curved surface 
area of a cone. 


AonvmKS at Din Ejaiv - Souses ~ S^rnspASy Si0i 1 05 



AcTTvrry 20 



rinding Volume Relationships among Right Circular 
Cone, A Hemisphere and A Right Circular Cylinder 
of the Same Radii and Heights 


Materials 

Cardboard, plastic sheet, cutter, plastic ball, adhesive, marker, 
sand or salt. 

Preparation 

[ij Take a plastic ball of radius, say 20 cm and cut this ball 
into Lwo halves so as to obtain a hemisphere, 

(iij Take a plastic sheet and put it on the cardboard. Cut the 
sheeL and paste it to get a righl circular cone of radius 20cm 
and height 20cm. 

(U1J Similarly, cut a plastic sheet and make a right circular 
cylinder of radius 20 cm and height 20 cm. 




lb] 




fc] 

Fig. 4 , 2.20 



Demonstration 

(0 Fill l he cone with salt or sand and pour it. twice into 
hemisphere* Show that hemisphere is lilled with (.lie sand 
or salt. 

(ii) Fill the cone with salt or sand and pour it 3 times Into the 
cylinder. Show that cylinder is filled. 

(liij Explain that the volume relationship of cone, hemisphere 
and cylinder of the same height and radii are in the ratio of 
1: 2: 3. respectively. 

tiv) Explain the validity oi the observations mathematically as 
follows; 

1 

Volume of the cone = - rrr J h 

2te 

Volume of the hemisphere = r M 

Volume of the cylinder = rcr 2 f[ 

In ease, if r = h then the volume relationship is 

1 , 271 3 
- 3 "* ; T r : w 
=1:2:3 
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Activity 21 


r« 


Frustum of a Cone 


!J 


Materials 


Acrylic sheet. scale, marker, pencil, geometry box, sketch pens, 
adhesive, cello tape, scissors, hardboard, saw. 

Preparation 

li ) Cut out a hard board of measurements 25 rni x 25 cm, 

(ii) Cut our a circle of radius 1 0 cm from the acrylic sheet. 

(ill] CijL out a sector of 1 20' from the circle. 

flv] Make a cone from a major sector. Let r s l>c Its base radius 
and h, its height, 

M Cut off a smaller cone of height h rh units front this cone lo gel 
a frustum of a cone [Fig, 4.2,21 (b]} 

M3 Hie remaining shape can be joined to form a frustum. 



(a) 


[b) 


(c) 


Fig. 4/2.21 

Demonstration 

(i) Take the bigger cone whose radius is units, slant height ( r 
units and height is h. units. 

(ill In the other, we cut oil a smaller cone fit radius rv units, slant 
height 4 units and height h 2 units. So when we cut off a 
smaller cone with its radius parallel to the base of the bigger 
cone, wo get a frustum of the cone. 
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(ill) W« know that 

(a) Curved surface area of the bigger cone 
= nr^j sq. unity. 

(hi Total surface area of the bigger cone 
= itr, f, + 71 rf sq, units. 

I 

(c) Volume ol the cone = — Jir^hjCU. units. 

id) Curved surface area of smaller cone = nrA^ sq. units, 
fe) Tolal surface area of the smaller cone = 7tr,i,, + Ttr^ sq. units. 

If) Volume of the smaller cone = ~ re r| h, cu. units. 

Civ} Pul Lhc cut-out cone on the frustum making the bigger rone. 
We get: 

a) The curved surface area of the frustum 

■ curved surface area of the bigger cone-curved surface 
area of the cut off cone. 

= far,*, - rcc,tj sq. units. 

b) Total surface area ofihe frustum = xr/, - nr/, 2 + kv* + 
sq. units, 

c) Volume of the frustum 

= Volu i tic of the bigger cone - Volu me of the smaller cone 
= { ™-? h , - \ * r ! \ 


Use 

■ Model can be used to explain the formulae for surface area 
and volume of the frustum of a cone. 
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Activity 22 

I Surface Area of a Right Circular Con e j 

Materials 

Cardboard, coloured paper, marker; adhesive. 


Preparation 

fi) Take a sheet of cardboard of size 30 cm x 30 crn 

(iij Cut a right circular cone of radius r =10 cni with vertex O 
and height QO'= fi - 20 cm. 

(iii) Take a point P oil the circular edge so that OP Is slant height 
say L 

Uv) Measure 1 and draw a circle with centre O" on coloured 
paper such that O" P' =! i.e. radius of the circle. 

M Cut oul the sheet of paper along the circle. Wit a I we get is 
a circular disc of radius 1 and centre O" 

Ivi] Cut Ihe disc along O" P'. 

(vti) Place the end O" F of the disc along OP with O ' at 0 and F 
at P, 


(vili) Wrap the circular disc around the cone with centre O" fixed 
at O, 


(lx) After coming hack to OP, cut off the remaining part of the 
disc. 




tlji 


Fyi- 4.2.22 
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Demonstration 

(i) Remove the wrapped portion of the disc and spread it on the 
plane surface. 

(til I”his [ft a sector of radius (. 

[iii] The length of I he an: of this sector is just the circumference of 
[tie base of the cone i.e. 2 icr. 

(iv) Curved surface of the right circular cone 

= Area of the sector 
1 

= 2 * tare length) x radius 


l 

2 

= n i! 


= ~x 2 /t r x I 


Use 


* Model etui be used Tor demonstrating surface area of a right 
circular cone. 
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Activity 23 

f Different Type of Prisms j 

Materials 

Aciylic sheet, cello tape, scissors, geometry box. 

Preparation 

{i) Take acrylic sheet and cut out two regular pentagons, each 
of side 6 cm so as to form top and base of the prism. 

Ill) From the acrylic sheet cut on! five rectangles of dimensions 
6 cm x 1 5 cm, 

tiffl ..loin the breadths of each of the rectangle with one side of 
both the pentagons, 

ft v) Join all the live rectangles IcngL! i wise wit h I he help olcellotape. 



Fig. 4.2,23 

Demonstration 

We can demonstrate the m<xlel in order to find out the number of 
vertices [V), edges (E) and faces fF). 


Use 

■ Model can be used to verily that: 

V - E + F = 2 

* Model can also he used to explain surface area and volume 
of prisms, 

Note 

■ lly using two equilateral triangles in place of pentagons, we 
can obtain triangular prism. 

■ I3y using Iwn hexagons in place of pentagons, we can obtain 
hexagonal prism. 

■ By using squares and rectangles in place of pentagons, we 
can obtain square prisms and rectangular prisms. 
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Activity 24 


r« 


Different Type of Pyramids j 

Materials 

Aery I k 1 sheeL, cello tape, scissors, geometry box, etc. 


Preparation 

(ij From ibe acrylic sheet cut out equilateral triangle of any side, 
say £> cm, 

01) From acrylic sheet cut out 3 isosceles triangles with base equal 
to the side of the equilateral triangle and base angle, say 75 r . 

fiii) Join the base of the triangles with the sides of the equilateral 
triangle with cellolape both inside and outside, 

(iv) Join all the sides of the isosceles triangles lengthwise with 
the help of the cellotape. 



Fig. 4.2.24 

Demonstration 

(il Count the number of vertices (V), edges {El and laces (F), 
(ii) Verily that V- E + F - 2, 


■ Model can be used Ibr verifying the Formula V- E + F = 2 

■ Mode] can also be used Lo explain surface area and volume 
of pyramids. 

Note 

* By replacing an equilateral triangle by a regular pentagon 
and regular hexogen, we can obtain pentagonal and 
hexagonal pyramids respectively. 
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Activity 25 


r Polyhedrons and their Nets J 


Materials 

Transparent sheet, scissors, cellot&pc, scale. 


Preparation 

(i) Draw the nets of Tetrahedron. Cube, cuboid, octahedron. 
I dodecahedron, Icosahedron on transparent sheet as shown 
below: 




Icosahedron 
(20 hadron! 

Fig . 4.2,25 

(LI) Cut them along the lines and join them with the help of 
cellotape to get different ivpes of polyhedron. 
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Demonstration 

By explanation of the 3 ■ dimensional figures and Iheir nets, 
students can easily understand different solid shapes and idea 
of faces, edges and vertices. From the mere counting, Euler's 
formula V - E + F - 2 can also be verified, where V, E and F 
denote the number of vertices, edges and faces, respectively, of 
the Polyhedron. 

Use 

■ Model can be used to show some three dimensional solids. 
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Activity 26 


f Surface Area of a 



Materials 

Spherical solid ball, sketch pen, thread, scissor, culler, pin. 

Preparation 

(i) Take a spherical ball and mark points A, B and C so as ti> cut 
the sphere through these points lor making two equal halves 
of the sphere in L<j hemispheres. 

(ii) Cur the sphere by the cutter passing through die centre or 
the sphere. 

(iii) The base of Lhe hemisphere is a circle named as section 
ABC wiLh centre O. The centre ol this circular section O is 
the centre of the sphere. 

[ivj Mark the top most point of the hemisphere and fix a pin, 

fv) Starting with the pin, wrap the hemisphere with thread 
densely around it spirally as shown in the figure 4.2.26 fb} 

fvi) Continue wrapping till entire hemi- sphere is covered, that 
Is till wc reach the section ABC! 

(viij Unwrap die thread and measure its length. 

Mil) Take Lhe circular section ABC I Fig. 4.2.26 a) separately. Ox a 
pin at die centre O of ibis section and repeat Lhe wrapping 
exercise with same thread specially starting from its centre 
till the section ABC is covered completely. 

tlx} Unwrap d ie thread and measure its length. 


A 



B 

A 



B 


Fig, 4.2.26 
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Demonstration 

(i) Explain that Lhe length of thread needed to rover the 
hemisphere Is twice that of thread needed to cover the 
circular section ABC. 

(ii)The area of the circle is xr s , so the surface area of the 
hemisphere is 2 (rcH) = 2 irr 5 

(iii| The total surface area of the sphere will be 
2 (2itr 2 ) = 4 nr\ 

Use 

■ Model can be used for demonstrating surface area of a sphere. 


Note 

■ This model can also be used at the elementary stage. 
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Activity 27 



le of Elevation and 



Material 

Wooden plywood, wooden strip, hallow pipe, screw and protractor 

Preparation 

(11 I'ake a cardboard of sixe IS cm x 15 cm as a base. 

(ill Fix a wooden sLrip of appropriate height on the base. 

[iiij Fix a protractor and a small hollow pipe with a screw at ihe 
other end of wooden strip as shown in the figure 2.2.27. 

Pm 1 


Demonstration 

(i) The angle of elevation or depression of any object can be 
obtained by reading the tingle between the horizontal line 
and hollow pipe, 

(ii) Using trigonometric functions, the height and distance of 
different object can be calculated by rotating the pipe along 
Lbe proE.ractor, 



— Strip 



Fig. 4 . 2.27 


Use 


This model can be used to find height and distance of a 
building etc. 
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Materials 

Plywood, some round top nail, screws, paint, graph paper, pieces 
of round elastic string and rubber bands. 

Preparation 

(i) Take a square plywood of side 45 cm. 
til) Taking centre, draw a circle of radius 15. 5 cm, 

(iii) Fix 12 round nails on the boundary of the circumference at 
equal distances as shown in the figure 4.2.28. 

fiv) Bach pair of consecutive nails make an angle of SO 11 with 
Lhe centre, 


Demonstration 

Using rubber bands or an elastic string, following results can be 
explained: 

(l)AeuLe angles, obtuse angles, zero angle, a right angle, a 
sLraight angle and a complete angle. 

(ii) Figures like triangles, rectangles, rhombus, trapezium etc, 

fiI]>Tlie sum of any two sides of a triangle is greater than the 
Lhird side, 

(iv) The degree measure of an arc of a circle is twice the angle 
subtended by it on the remaining pan. of the circumference. 


Activity 28 




Nails 


Fig. 4.2.28 
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(v) Ail angle in it semicircle is a right angle, 
fvi) Angles in the same segment of a circle are equal. 

(vii) The sum of a pair of opposite angles of a eyelie quadrilateral 
is I BO". 


Use 

■ Model can be used lor demonstrating various concepts In 
geometry . trigonometry etc. 
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Activity 1 


r Relations and Functions j 


Materials 

Hardboard baste, 1,5 and 2 volt bulbs, testing screws, Lester, 
electrical wire and switches. 


Preparation 

(i) Take a hardboard base. 

(ii) Drill eight holes along first column on one side of die board 
as A, B, C, D,B, F, G and H as shown in figure 4,3,1. 

[Hi) Drill seven holes ori other side of the board as P, Q, R,S. T, U 
and V as shown in Iigure 4.3,1. 

(iv) Fix l ,5 volt bulbs in A, B. C, D, E, F. G and H, 

(v) Fix 2 volts bulbs in P, Q, R S, T, U, V. 

(vi) Fix 8 testing screws as shown in the figure 4.3.1. 

(vii) Complete the electrical circuit in such a manner that a pair of 
corresponding bulbs glow simultaneously. 



*1234567 S 


Fig, 4 . 3-1 


y ^LiLrTrH 
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Demonst ratio n 


(i) Bulbs along the first column represen t domain* 

(ii) Bulbs along the second column represent co domain. 

(iii) Ordered pairs (A, P), (B,RJ etc. represent dements of a relation. 
(Iv) A to I ! and P to U glowing bulbs represent Into function, 

(v) Any bulb in the second column (except VI is called the image, 
which defines the inverse element. 


Use 

The activity can be used to explain : 
■ Relations 
11 Functions 


Suggestions 

* II more bulbs are used in the domain, the activity can be 
made more effective. 

Note 

" In the preparation of this model, help of an electrician may be 
taken. 



Activity 2 


Quadratic; Function with the help of Linear Functions ^ 


Materials 


Wooden sheet, wire. 

Preparation! 

(i) Take two wires oT equal length, 

(It) Fix them at a point in the plane at right angles to each oilier 
to represent x-axis and y-ax is. 

(iii) Take another two pieces oJ wire Lo represent linear functions 
y = x~ 1 and y = x-2. 

(iv) Find the point of intersection of these two linear functions 
with the axes, 

(v) Fix one wire at points A{0. -1) and B[1.0) and the other at 
C(G.- 2) and D (2.0). 

(vi) Fix the parabolic shaped wire represented by y - [x- !) (x- 2j 
In such a way that it. passes through (.1,0) and [2.0). 



Fig, 4.3.2 
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I>emonstration 

(i> The straight line AI l is representing the linear function y = x 1 H 
cutting the xand y axes at (l h O) and (0, -11, respectively, 

(Ii)The straight line Cl> is representing the linear function 
y = x- 2, cutting the x and y axes at (2,0J and [0. 2). 

(i£l) The product of linear functions is y = (x -I) (x-21 i.e., 
y = x 2 -3x + 2, which represents a quadratic function. M 
ruts the x 'axis at the same points (1,0) and (2,0), 

(iv.) The roots of t he quadratic equal ion x 2 3x +2 = 0 
corresponds to the point of intersection of graph of function 
/lx] with the x-axfs. 


Use 


Model can be used to explain quadratic function w\ih the 
help of product of two linear functions. 
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[^Arithmetic Progression and Its Sum J 


Materials 

Plastic strips, chart papers, tbermocol sheets, adhesive. 

Preparation 


(i) Take a thermocol sheet In the shape of the rectangle ABCD. 

(li) Take some plastic s trips each of equal fixed length denoted 
by a and some plastic strips, each of equal fixed length 
denoted by b, 

fiii) Arrange and paste both types of strips so as to get terms a, 
a + b, a + 2b, ... a + 9b placed at unit distance apart and 
arrange along the rectangle as shown in the figure 4.3.3, 

(lvj The last sLrip ends in F along BC, extend F to C by a fixed 
length a so as to cut rectangle ABCD. 



Fig. 4.3.3 


Demonstration 

(i) The hrsL strip is of length a 
(li) Second strip is of length a+ b. 
(11 i) Third strip is of length a +2 b, 
Civ) Tenth strip Is of length 2a + 9b, 



(v) Strips arranged look like a stair ease, 

(vij The sum of above arithmetic progression 
= a + [a+ b) + (a+2 b) + .... + (a + 9 bl 
= 10a + 45 b 

10 1 

= — (2o. + 9 b) - 2 flO x (2ti + 9 b)j 

1 

= ~ (Area of the rectangle AliCD where length BC = 2a + 9 b 
and breadth is 10 units) 

Use 

Model can be used to demonstrate: 

■ concept of arithmetic progression, 

■ sum of arithmetic progression. 

Note 

■ If the arithmetic progression is a a* b, a+ 2 b, a+ (ri-1) b, 
then the sum of its first n terms 

= ^ [2« + (n-1) bj = \ n l 2a + (n- 1) b| 

- Half of the area of the rectangle whose length is 2a+ (n- 1 ) b 
anrl breadth is n- units. 
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Activity 4 

[*~Sum of Odd Numbers i.e. £(2n -l)=ra 2 j 

Material 

Thermocol sheet., thermocol balls, pins, pencil, scale, adhesive. 

churl paper. 

Pre para t ion 

[ij Take a square piece of Lhe thermocol. 

(iij Fix chart paper on the thermocol . 

(ill] Draw horizontal and vertical lines with pencil to mark 
squares. 

(iv) Takc a pin and fix a thermocol ball in it and fix it in the 
comer of the square 

(v) Repeal the same with thermocol balls and pins on the whole 
board as shown in Lhe figure 4.3.4. 



Fig . 4.3.4 

Demonstration 

[il For n- 1, - X(2n-1) = (2xl- I ) = 1 = I * i.e, the square on the 
Lop of the right in the figure having one bull. IL can be explained 
as l 3 . 

(ii) For fi = 2 = X(2n-l) = (2 x 2-1) + (2xl - 1) = 3 + 1 = 2 3 , i.e . the 
next square having 1+3-4 balls, can he explained as 2' 
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fill} For n - 3, X(2r^l) - (2 x 3 - i) + (2x2 - lj + (2 x 2 - 1) = 
b+ 3 + 1=9 = 3" i,e. the next square having 9 halls can be 
explained as 3 s . 


[tv] Taking the sum of all these cases, we get 
1+3 + 5 + .*. + |2n- 1] = rf, 

(v) The number n 2 on the right hand side of the result suggests 
the perfect square shape of configuration. In the present 
activity n = 10. 

Use 


■ Model can he used to explain the. sum of odd numbers by 
taking different values of n. 


Suggestion 

m The model can also be prepared from wooden board and nails. 



Activity 5 


f The Sum of Square of the First n Natural Numbers, i.e., 

^_ a _"(n + lK2n + l| 

6 

Material 

Wooden cubes of size f! x I x l)cu unit, adhesive, nails, 

Preparation 

(J) Take one wooden cube of size (l x 1 x ] ) cu cm (Fig, 4.3,5a). 

(ii) Take four wooden cubes and fix Liiern together (Fig, 4.3,5b). 

(Ill) Take nine wooden cubes, and fix them together 
(Fig. 4.3.5c). 

(tv) Take sixteen wooden cubes and fix them together 
(Fig. 4.3, 5d). 

(v) Arrange all Lire blocks to form an echelon type of structure as 
shown in the figure 4.3.5 (e), 

(vi) Make six such echelon type of pieces. 

(vii) Arrange the six pieces to form a bigger cuboidal block and 
verity that. Its dimensions are 4 x 5 x 9 cu cm. 




Fig. 4.3.5 






Demonstration 

[i) One block (Fit*. 5c) represents volume I x( 1 a +2 I 2 +3 2 +4 2 ) cu cm. 

(ii) Total volume of six blocks is 6 ( I z +‘2 A +? 2 +4 2 ) - 4(4+ 1) (2 x 4+1). 
(Hi) From this we can visually infer the result, 

I s +2 a +3 2 +4 2 +,..+ n 2 = I n frt + 1) (2rt+l| 

6 


Use 

“ Model cati be used to explain the sum of squares of first n 
natural numbers. 
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AcTrviTV 0 


[Graphs of sin x and sin 1 jc J 


Materials 

Wooden si dps, wi re, soldering wire 


Preparation 


(i) Fix two wooden strips perpendicular to each oilier and 
intersecting at O to represent x - axis and y - axis. 

ill) Draw the graph of sir] * with the values given below: 


x 

>5 

-n 

E 

7 C 

2 

It 

" 4 


0 

li 

1 

It 

4 

it 

2 

tt 

sin x 

mmm 

0 

: 

-l. 

1 

-n 


0 

1 

72 I 

1 

0 


[ 111 ] Take up three wires In the shape of sin x, sin 1 x and y = a and 
lix them on the wooden strip. 

[tv] Paint the wires with different colours. 


Y 



Fig * 4 . 3,6 
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Demonstration 

(i) sin x crosses jt-axis a L the points 

. , (2x 0), (-K. 01 (0,0). {it. 0). (2 n t 0), 

sin 1 x crosses y-axisatthe points 

(ii) (0, - 2nl (0, - jt) H (0.0). (0, ji), (0, 2itl ...... and y = * 

passes through the origin. 

(iii) C s wire represents the sin x, C 2 wire represents the sin ] x 
and O,. wire represents hie y - x 

(iv) it may lie not ed thaL the sin x and sin 1 x are symmetrical 
with respect to y - x 

Use 

* Model can be used to explain the relationship between graphs 
ot sin x and sin 1 x 
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Activity 7 



Materials 

Transparent sheet, scissors, hardboand, adhesive 

Preparation 

fi) Cut a transparent sheet in the shape of sector of a circle, 
til) Form a right circular cone by folding the transparent, sheet 
and using adhesive. 

(iij) Fix the cone on hardboard. 

(tv) Take Lhe sections of flic cone by transparent plane sheet in 
different positions with respect to axis and generators to 
obtain circle, ellipse, parabola and hyperbola [if plane cuts 
both parts of the cone) (Fig, 4.3,7a), 



Fig. 4.3.7(a) 

Demonstration 

(i) Take a plane sheet and cut the cone in such a way that it is 
perpendicular to the axis of the cone, then the section will 
be a circle (Fig, 4.3,7b 1). 
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Activity 10 



Material 

Rectangular cardboard, coloured charL paper, sketch pen, scale, 
adhesive. 

Preparation 

(i) Take a rectangular card board and cover it with chart paper. 

(il) Take a rectangle ABCD on the one comer oi' the board, 

(in) Divide BC into 11 parts and join each of them to A. 

(iv) Divide DC also into 1 1 parts. 

(v) Draw a series of lines from X through each of the division of 
DC. in turn, the first meeting the iirsL line from A to BC at 
A u ; the second one to the second one and so on. 

(vi) Fix nails at the points of contact and join them with nylon 
wire to make pari of an ellipse. Repeat Ibis process to 
complete the ellipse. 


Demonstration 

(i) ABCD represents the rectangle. 

tii) A, , A-, A n are the points of division of BC joined with A. 

(iii) D,, D a D n are the points of division of DC. 



X 


Fig. 4.3-10 


Acnvmes at 

(iv) XB,. xn 2 . XD m are the Jamily of lines meeting the lines 
drawn from A to A, .A^ A n . 

jv) B,, B.j B u are the points of contact. Fixing nails at. these 

points and joining them with nylon wire one fan gel the 
part of an ellipse. Repealing this proc ess in (lie ot her three 
quadrant, one can construct entire ellipse. 

Use 

■ Model can be used to demonstrate die construction of an 
ellipse. 
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Acttvsitt 1 1 


[^Construction of Parabola when Distance 
between Directrix and Focus is Given J 


Material 

Hardboard. chart paper, hammer, nails, nylon wire, 


Preparation 

(il Take a reel angular sheet of hardboard and cover il with churl 
paper, 

(il] Draw horizontal line CD as axis on the chart paper and mark 
focus F on CD, Also draw a vertical line AB through C to 
denote the directrix. 

(iii) Bisect CF in V Lo denote the vertex. 

[iv] Mark number of points F |( P 2 , ..... F ? on VF as shown in the 
figure 4.3. 1 1 . 

(V) Take F as a centre and radius equal to CP M draw arcs cutting 
the perpendiculars through P, at A, and A 1 ,. 

(vi) Repeat t he process and locate points A 2 , A 2 ‘ and A ,. n A'., etc, on 
both sides of the axis CD. 

(vii) Fix nails on these points and join foot of the nails by a nylon 
wire to get t he shape of a parabola. 



Fig. 4/3 . 1 1 


B 
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Demonstration 

(i) CD denote the x-axis 
{iij AB denotes the directrix 
fiii) V.F denote the vertex and ideas. respec lively . 

(iv) A,, A\, Aj, A' a A 7 , A' T represent the position ol nails. 

Use 

* Model can Ijc used to explain that how a parabola can be 
traced with a given distance between directrix and the focus. 




Activity 12 

Ellipse by Paper Folding | 


Material 

Hardboard, sketch pen. paper sheet. 

Preparation 

(1] Place the paper on the hardboard, cut a circle of radius 20 
cm. 

(li) Mark a point F inside the circle but not at the centre. 

fiii) Make a fold so that a point F on ihc circumference gets 
mapped onto F. (Fig. 4.3.12). 

(iv) Take a point P in such a way that the line SF passes 
through it. 


Demonstration 

(i) Explain that PF = PF' 

(ii) SP + PF = constant (equal to the radius of the circle) 

(iil] Explain that by varying F , the point P will describe an ellipse 
with S and F as foci, 

(iv) Explain that the fold will be a tangent to Liu- ellipse. , 

lv) Explain that making a large number of folds (same F. but 
changing F'), we gel a large number of tangents and we can 
see the shape of ellipse better as the more folds we make. 


- Activity will be suited for a geometrical construction program 
on the computer. 



F 


Fig. 4.3. 1 2 


Use 



AcTivmhjs at Dji-rnKr\rr Stages - Hpimkh Ski:on™ty Stac,! 

it 145 mil 

Activity 13 

< 

r Pascal’s Triangle j 


Materials 


Themiocol sheets, chart papers, adhesive, match sticks. 

Preparation 



(1) Take a piece of Lhermoeol sheet, and cover it wit h chart paper. 

(iij Take match sticks and iix on t he chart paper with the help of 
adhesive so as to make Pascal's Triangle (Fig, 4-3,6). 


I 



Fig. 4,3. 13 

Demonstration 

(i) At apex of the Pascal’s Triangle is 1. 

(ii) Each of the lines, which follow, begins (and ends) with I .All 
other numbers in a line are the sum of the above two 
numbers immediately to the left, and right In the line. 



4b 


m 


Designs fi Ma thematics t^mwwmtaf in School 


(ill) The number series made by each diagonal line arc 1 1 1 1 
etc.; 12 3 4 etc, 

(tv) Compare each row of the Pascal's Triangle with the expansion 
of [a + b) n 


Power 

(a+ hr 
(a + b ) 1 
{a + hf 
[a + b) ; ’ 
£a+ b) 4 

(ft + b) s 


Expansion 

1 

la + 1 b 

1 cf + 2 ah + ) if 

id’ + 3rd b + 3ab a + 1 if 


1 a 4 + 4 <f b + Ga^fr* + Aalf + I b 4 
let + 5 ctb + 10aV + 1 0 ctb 1 + Sab 1 + I If 

Here we have taken pi = 5 

(v) The coefficients are those numbers, which are to be Tour id on 
the corresponding line ol' Pascal' s Triangle. 


tlse 


Model can lie used to determine the coefficients of different 
terms of a binomial expansion. 




Activity 14 

i of Series Connection of 


Switches to Mathematical 



Materials 

Switches, electric wire, battery and lamp. 

Preparation 

(i) Take two switches S, and S a , firsL connect these in series as 
shown in the figure <1,3. M, 

(ii) Connect Battery and Lamp so as to complete the circuit. 


Demonstration 

(ij Corresponding to switches S, and S 2 , make the following 
logical arrangements. Assign statements p, p: q, q Lo the 
status ol' switches S t , S 2 , respectively. 

[ii) Use the statement 1, V Lo the status of the Lump. Symbolize 
equivalently to the status of switches. Lamp (or the flow of 
current) by binary digiLs 0 and 1 as given below: 

p = Switch S, is closed =1 
p = Switch S, is open = 0 
q =. Switch 3, is dosed - 1 
cf = Switch S 2 is open - 0 
/ _ Lamp is on or Lhe currcni flows = I 
f - Lamp is off or the current does not How = 0 


V V. 


Lamp 


Battery 


fit/. 4 . 3. 14 


ff - 1 and 1'sO 
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(iii) Following table may be used for demonstrating status of 
switches and Uimp’s on or off positions: 


Status of Switches 

s> ' s 3 

Denotes series 
switch operation 

Status oflairip 

0 

0 

O.G 

0 -> Lamp is oil 

‘ 0"' 

i 

6.1 

0 — > Lamp is off 

1 

0 

1.0 

0 -4 Lamp is off 

i i 

t.i 

l -j Lamp is on 


tiv) Note that p a q = 1 
p* a q = 0 

p A cj f =0 

p' a q' = 0 


Use 

• The activity can be used to explain application of switch 
connection in scries Lo Mathematical Logie. 


a 
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Activity 15 


Application of Switch Connection 
in Parallel with Mathematical Logic j 


Materials 

Switches Sj, S M , electric wire, batteiy and lamp- 


Preparation 


(11 Connect switches S r S 2 In parallel, 

(li) Connect battery and Lamp so as to complete tlie circuit as 
ill Llie figure 4,3.1b, 



Fig. 4.3. i 5 

Demonstration 

Explain that lamp will glow if at least one of the switches is closed 
as given in the following flow table: 


Switch S i 

Suittdt S 2 

Status of Lamp 


Closed 

Open 

Lamp will glow l.e. current 
flows 

Open 



Closed 

Lamp will glow l.c. current 
(lows 

’ 

Open 

Lamp will not glow be. 
current does not tlow 




Closeti’ 

Lamp will glow l.c. currem 
will flow. 





(i] Explain that If '+’ operation is Identified with switches 
connected in parallel, we obtain the following table. 


sumti 

s i 

Si mich 
: 

Parallel m r.iteh 
opertillon 

; Status of Lamp 

r 

vj 

} + 0 

1 ■-> lyamp will glow 

0 

1 

0 + ! 

1“+ Lamp wifi glow 


9 ; 

0 + 0 

0~> Lamp wiii not glow 

i 

ryt 

1 + 1 

1-y Lamp "will glow 


(li) Explain that p v q = U p' v Q = p'v<l=l 


P'v^O 

(llil It is Interesting to note that logical arrangements made in 
above stilted activities, lead u> the formulation of Boolean 
Algebra by raking the set B = [0,1] depicting the states ol 
switches, identifying V operation with switches connected 
In parallel operation, with switches connected in series and 
complementation operation by taking O' = I and 1=0 

Use 

“ The activity can be used to explain application of switch 
connection in parallel io Mathematical Logic. 
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Acthity 16 


f~Giaphs of e* and log e x j 


Material 

Wooden strips, wire, colour. 

Preparation 


fi) Fix two perpendicular strips intersecting at a poini to 
represent x - axis and axis, 

{ii} Draw Lhe graph of e* by using the values of jc and t* J as 
given below: 


' X 

-2 

- 1 

0 

1 


2 

% 

.135 

t . 

V- : . 'jm-. ' ‘ : 

— . 

!Zj j 

2.7 

7,8 


(Hi) Draw of graph oflog x by using the values of x and log e _v as 
given In below: 


* 

: 1 

.2 


1 

e 


“ 2.3 

- 1,6 

-.69 

0 

1 



Fig. 4.3. 16 
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|iv) Take wires In the shape of the graphs of e* and log,, x arid fix 
them on the wooden strips 

(v) Colour the wires with different colours to represent different 
curve. 

Demonstration 

(I) Wire C t represents e* 

(ii) Wire C 2 represents log,, x 
(hi) Wire C represents y = x 
[lv] Wire C, crosses y-axis at (0, 1) 

(v) Wire Gj crosses x- axis at (1 .0), 

(vl) e'and log,, xare mir ror reflection of each other with respect to 
i.j = x. They are symmetrical with respect to y — x 

Use 

- Model can be used to demonstrate the graph ol e' and log,, x, 
* Model can he used to compare the shape of e* and log,, xwfth 
respect to y = x. 



Activity 17 

Octants j 


Materials 

Tli in sheet of wood, wires, wooden board. 

Preparation 

UJ Take three thin sheets of wood and cut them in size 
30 cm x 30 em. 

[ii) Fix two sheets in such a way that they intersect or il lugoncilly 
in the middle of each other (Fig. 4.3. 17), 

(iil) Cut the third sheet into two equal rectangles. 

[iv) In sen one rectangle from one side in the middle cutting the 
two orthogonedbj. and the other rectangle from other side. 

jvj in this model, three planes are intersecting at right tingles 
at a point and they divide the space into eight parts. Each 
pail is called an octant. 

(vi) Fix the model on a wooden board. 


7 

4 


x' 


Y' 



Z 

Fig. 4.3. 1 7 



•jj-J jvjj / 154 DESIGNING MfVfHKMA'BCS l^IJUltATORY IN SCHOOLS 

Demonstration 

(j) hi one octant lix scales to show x-axjs T y-axis and z-axis. 
The needle of axis piercing to other side represents XX', 
Similarly YY' and 77J are represented. 

(if) Tiie point where XX'. YY* and ZZ intersect is origin. 

(ill) The distance of point P on XY plane with coordinates (x if) 

from the origin is + ^2 . 

(iv) Fix a rod perpendicular to XY plane at F and parallel to 
z-axis. 

(vl Fix a wire joining the origin to the upper tip P of 
perpendicular rod. 

(vl) The distance of P with coordinates (x, y. z) in space from 
the origin is ^j x 2 +y 2 + z 2 ■ 

(vii) In other octant, if we tlx a wire perpendicular to any of the 
planes, then it will represent normal to the plane. 

(viii) If two normals are drawn to any Iwo of the planes, then 
normals to Iwo perpendicular planes are perpendicular to 
each oilier. 

Use 

* Model can be used to visualise the position and coordinates 
of a poinl in space. 

■ Model can be used to explain the distance between a point til 
the plane or in space to the origin. 
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Activity 18 

fvector as a Linear Combination of Vectors j 

Material 

Wooden base and wire. 

Preparation 

[i) Take three wires of equal length. 

(ii) Fix tiie wire perpendicularly to each other at a point to 
represent three coordinate axes. 

(iii) Taking the Lhree axes as the edges of the cuboid, complete 
the cuboid with the pieces of wire. 



Demonstration 

(i) The lines OA. OB and OC being non coplanar, taken two at a 
time determine three different planes BGC, COAand AOB, 

(ii) As three vectors OA, OB and OC are non coplanar. they 
represent a set of linearly independent vectors. 

(ill) Taking OA = a OB = b, OC = c and OF = v 
(tv) ~v- OP 

— ► 

= OL + LP 



■K 


I im Schools 


= OL+LN' + NT 

= Oh + OM + OISI 

(v) OL = aOA = a a OM = fJOR = (i b 

— ^ 

ON - 7 OC = 7 c 
M) v = re a + (3 b + 7 c 

_i “4 

(vii) As if is a linear combination of the vectors a, b, c, the four 
— > — > — > — > 

vectors u, a, h r c, are linearly dependent vectors. 


Use 

■ Model can be used to explain thuL three vectors in space art' 
linearly independent and a set of four vectors are always 
linearly dependent vectors. 


. ... 
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Materials 


Acnvrnr 19 

rDiscontinulty of a Function J 


Hardboard plate P eighteen 1.5 volt bulbs, one 2. 5-volt bulb* 12 
testing screws, electrical circuit. 

Preparation 

(i) Take a hard board plate of size 30 cm x 30 cm, 

[iil Drill nine holes along the horizontal line al equal lengths. 
Lable them as -5 - 4, -3, -2. -J O. 1 , 2, 3, 4, 5 and fix bulbs 
in these holes, 

(fill Drill nine holes along the line, which is inclined at an angle 
45^ with the horizontal line. Fix bulbs in these holes. 

(iv) Complete the electrical circuit. 



Fig, 4.3.19 


Demonstration 


fi) Bulbs along Lhe horizontal line represent the points on the x- 
axis + 

(iij Bulbs along the slope line represent the corresponding points 

v 2 “16 

on the graph of function y * — . 


x-4 
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(Mi) At x = 4 the bulb does not glow, Le., y is not defined and 
showing that lj Is discontinuous at x^ 4. 

(iv) In the Immediate neighborhood of x = 4 (on either side of 
x= 4} s the bulb glows and showing that y is continuous in 
die neighborhood of x = 4. 

|v) The existence of left hand and right hand limits can be seen 
by taking different values of x. 


Use 

■ Model can be used to explain Lhe concept of discontinuity of 
a function at some point. 
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Activity 20 

P Lagrange 's Mean Value Theorem J 


Materials 

Plywood, wires h wooden burs. 

Preparation 

(i) Take two wooden bars of size 1 6 cm x 20 era to represent pr- 
axis and y-axis. 

(ii) Take a piece of wire of abou t 25 cm length and bend it in the 
shape of a curve. 

(iiij Fix Lwo wires of 10 cm and 13 cm length at two different 
points of the curve parallel to y axis. Join the two end 
points of the ordinate on the curve by another piece of wire. 

(iv] Fix a wire of about 16 cm length at a point of the curve to 
represent tangent lo the curve, 

fv) Fix the model or a plywood base. 



Fig, 43*20 
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Demonstration 

(E) MN represents a chord joining end points of the ordinaLes. 

(ii) PQ represents the tangent to the curve at the point (c« J]c}], 
correspond I tig to the interval (a b), 

(ill) /'(cl represents the slope of the tangent PQ« 



m-j i» 

[ivj represents the slope of the chord MN. 

b-<t 

(v| MW ts parallel to TQ so that 


J'[c) 


m -fa) 

b-a 


Use 

■ Model can be used to explain the Lagrange's Mean Value 

Theorem, 
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Activity 21 


Stjuii; 1(51 \ 


fe 


Materials 

Plywood, wires 




Maxima and Minima 


ta J 


Preparation 

(1] Take two pieces of wires each of 40 cm length to make 
x-axis and y-axis. 

(il) Take another wire of about 75 cm long and bend It in the 
shape of a curve Lo show maximum, minimum points and 
the point of inflection. 

(ill) Take five wires of 2 cm length and fix them at Lhe points of 
lop and bottom bending position of the wire. 

(1v) Fix the mode! on a plywood base. 

Y 



Demonstration 

fij The wires representing tangents at the points A. B, C and D 
to the curve are parallel to x-axis which means that die first 
derivative of the function representing the curve Is zero at 
these points. 


(11) At. 1 ho points A and li. sign of Lhe first derivative changes 
from -ve to +ve, so these are the points of local minima. 

(til) At the points C and D, sign of the first derivative changes 
from +ve to -ve. so these are Lhe points of local maxima. 

(iv) At the point P. sliape of the curve changes but sign of the 
derivative does 110 I change, so P is a point of in fleet! on. 

Use 

■ Model can he used to explain the concepts of points of local 
maxima, local minima and inflection. 


AciwmitS a i L>it i l.;ki ' s : 

Material 

Cardboard, chart paper, metal discs, marker, adhesive. 

Preparation 

(i) Take a piece of cardboard and cover it with the chart paper. 

(ii) Fix metal discs on the chart paper, for showing different 
sample spaces and events. 

(ili) Take a marker and write 'H' and 'T' on the dises, where II 
stands for ‘head' and T stands for 'Tali’ on the metal discs. 


- I 1 1 1 jl I I'-H 
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Activity 22 

["^Probability^ J 




Fig. 4.3.22 
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Demonstration 

LeL S denote the sample space. Then S can be demonstrated In 
tin- following manners, 

(i) If a disc is thrown once, the sample space S = 1H, 11 

(ii) If a disc is thrown twice, tire sample spare S = 1 1 IT, TH. 1 1H, 
TTJ 

(iii) If a disc is thrown thrice, the sample spare S = (HUM, H IT, 
THT, 1T!|. HUT, HTH, THH, TIT) 

(iv) Take A as a subset of S such that It has at least one head, 
then 

A = HITT, TUT, Tm, HHT HTH, THH. HHHj 

7 

If A denotes an event , then l J (A| = ■ , 

a 


Use 


(i) Model can be used to demonstrate about the possible 
outcomes when a metal disc is thrown once, twice and 
thrice . 


hi) Model gives exact idea of the sample space, events and their 
probabilities, 

liii) Model can be used to demonstrate the formula - "If we 
perform an experiment and the number of outcomes is x 
and if the same experiment is performed n times, the 
number of all the outcomes will be "x '' m . For example. If a 
coin is thrown once, Lhe number of outcomes will be 2. But 
if it is thrown thrice, the number of outcomes will be 2 a , 

(iv) Model can be used to calculate the probability of an event. 
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Activity 23 

r Geometrical Interpretation of Scalar Triple 
Product [l.e. ~a. (t> x j 

Materials 

Wires, soldering wire, wire cutter. 

Preparation 

(i> CuL four wires of about 20 cm length to show length of cl 

— ^ 

(ii) CuL four wires of about 25 cm length to show length of b. 

liii) Cut. four wires of about 1 5 cm length to show length of t? 

(iv) Construct a parallelopiped with the help of a, band c. 

tv) Fix ci wire perpendicular to the base parallelogram to show 

— ^ — & 
length of b x c 



Demonstration 

(!) 1j ai id"c represent adj ace lit si d es of t.h e ba se paral lelogram . 
(ii) The line perpendicular to the base parallelogram is along 

T* 

bx c 

liii} Projection of 7i along 7> x~e corresponds to the height of the 
prallelopiped. 

(iv) rr( b*x cf represents volume of the parallelopiped. 

Use 

■ Model can be used Lo interpret scalar triple product of vectors 
geometrically. 
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Activity 24 

Equation of a Straight Line in Space passing through a 

+ 

Fixed Point and Parallel to a given Vector m. 


Material 

Wooden plank, wires. 


Preparation 

(i) Take a wooden base of 7cm x 6 cm. 

(11) Take two wires Cj and C 2 to represent arbitrary vector rand 

vector r/th rough the origin In the space, 

(iii) Fix a wire C -, aw shown in the figure to represent the given 
line. 

(Iv) Fix a wire C 4 to represent the direction of the vector rn . 


c. 



Demonstration 

U) C t and C 2 wires represent vectors r<and a* 

(ii) C, wire represents I he straight line parallel to t he given vector 
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(iiij C 4 wire represents the given direction of the vector * 

(iv) C u represents the vector r*- « parallel to vector m so that 

* ^ a " ^ p — y — ^ a ► 

r-a4m|.e.r= a + a /tj 

Use 

* Model ran be used to explain for a line In space passing 
through two fixed points with position vectors r/anri /-/and 
parallel to a given vector m 




Activity 25 

f Equation to the Plane Passing Through a Fixed Point and 
Perpendicular to the Normal, i.e. t {r- 4 0 ] 


Material 

Wooden plank of size of about 8cm xlOcm, transparent sheet, 
wires, soldering material . 

Preparation 

til Take a piece of wood of sise 8cm xlOcm. 

(ji) Take a piece of thin wooden rod and fix it in the wooden 

plank to represent the normal n. 

[iii) Take three pieces of wires to represent vectors 7? and 



(iv) Join three wires in Ltie shape of a triangle. 

(v) Join the triangle with transparent sheet in such a way that 
one side touches the sheet and the other two sides of the 
triangle arc in space and vertex at the bottom of wooden 
plank as shown in the figure 4.3,25. 



Fip. 4.3.25 


Demonstration 

[ij O represents the origin on the base, 

(ii) /represents position vector of A with reference to the origin. 
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(iii( a represents position vector oJ point P with rcfc rence to the 
ori^ii i . 

••> — > 

(Iv) PA represents vector r- a 


(y) Vertical wooden rod represents nonnaJ to the plane. 


(vi) (r a).n = 0 represents vector equation of plane as the two 

— ^ — 3 ^ — 5* 1 

vectors r- a arid rr are perpendicular and their dot product 
Is zero. 


Use 

Model ran be used to demonstrate 

* Hie positi on vec l ors of d i Iferen t points . 

* Vector, 

* Vector normal to the plane. 

* Equation of plane. 
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Activity 26 


rs. 


Lortest Distance between Two Lines 


esj 


Materials 

Wooden base, wooden blocks, wires, adhesive. 


Preparation 

0) Take a wooden base of size 30 cm x 8 cm. 

Lii) Take four wooden blocks of size 10 cm x 8 cm x 3 cm, 
1 8 cm x 8 cm x 3 cm. 8 cm x 8 cm x 3 cm and 1 5 cm x 8 cm 
x 3 cm. 

[till Fix two blocks of size 10 cm x 8 cm x 3 cm and 10 cm x 
8 cm x 3 cm on one side of the base. 

(iv) Fix other two remaining blocks on the opposite side of the 
base. 

tv) Join lower block in the left hand side to the upper block in 
the right hand side by a wire AB. 

[vi] Join upper block in the left hand side to the lower block in 
the right hand side by a wire CD. 



Fig. 4 .3.26 
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Demonstration 

(i) AB and CD represent lines I, and l 2 which are skew lines. 

(ii) d is the shortest. distance between the skew line 1, and L . 

[111! d Is the shortest distance between two tines ! s and l? and is 
perpendicular to both and L Jr 

fivl If d = 0, [.he lines are intersecting. 

(v) If I, and U Jire in the same plane, then they are either parallel 
or intersecting. 

Use 

■ Model can be used lo explain the concept of shortest distance 
be (ween two lines in space. 


/m 
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Activity 27 

^Anglc between Two Planes 


s j 


Material 

Plywood pieces, wires, hinges. 


Preparation 

(ij Take two pieces of plywood or sb w 5cm x 5cm and join them 
with the help of hinges. 

(Li) Fix (wo vertical wires on each plane to show normals lo the 
planes. 

(iil) Cut slots in the two planes to fix a third plane. 

(M Take the third plane and 11 x il in the slots of two planes as 
shown In the figure. 



Demonstration 

(i} P, represents the first plane. 

(il) P 2 represents Lhe second plane. 

(lit) Two vertical wires f, and i 2 represent normals to the planes 
I 1 ,, I’,, respectively. 

(iv) t, and f, are Lhe lines of intersections of the plane P ; , with P, 
and P s , respectively. 

(v) Angle between lines ( :| arid is the angle l>etween the planes. 
It is same as the angle between their normals as shown in 
the figure. 

Use 

■ Model can be used to explain that the angle between two 
planes Is the same as the angle between their normals. 
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Activity 28 



Ft 


Distance of a Point form a Plane 


,e J 


Materials 

Wooden board, hinges, iron rod. 


preparation 

(j) Take a wooden board of size 22 cm x 18 cm. 

[ii) Take another piece of wooden board of size 1 8 cm x lb cm. 

[iii] Connect the lwo boards bv hinges. 

jiv) Take a triangular lamina and fix it in the board in a groove- 

tv) Take a point on the wooden board and fix a vertical rod of 
height equal to the distance between lwo parallel planes. 



Pig, 4 . 3.28 
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Dcm onst ration 

(i) P, represents the horizontal plane. 

[lil P 2 represents the vertical plane. 

(in) \\ represents triangular lamina parallel to the plane P r 
ffvl Vertical rod OP represents normal to the plane P, with tip Pol 
the rod as a point, 

fv) To show the distance of point V from plane P 1+ the triangular 
lamin a P 3 is brought in such a way that it [lasses through 
the tip P. The length of the rod from O to P represents the 
distance between a point from a plane. 


Use 

■ Model can he used to explain the concept of distance of a 
point from a plane. 
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Aenvrrr 29 



f~ Application of the Lami's Theore m j 


Material 


Plywood, hinges, wire, wooden weight, thread. 

Preparation 

(U l ake a thin plywood pipce of size 1cm x Ion for making the 
base of the model. 

(11) Take a wooden plane in the shape of a right angled triangle, 
(lit) Make a stand tor this plane by wooden support. 

(iv) Hang a wooden weight W on the plane with the help of 
thread. 


(v) Support the weight. W by other for™ T represented by wire 
which is inclined at an angle [i with the vertical line. 

(vi) Take wire through P making ari angle a. with l fie vertical line 
to show resultant K of W and T. 



Fig. 4.3.2V 


Demonstration 

(1) W is force represented by hanging wooden weight, 

(iij T represents support of W, inclined at an angle \\ with the 
vertical. 
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(iii) R is thf’ resultant force inclined with Ihe veritcal line aL the 
same angle as the inclination ol the plane with I he horizontal 
line 

[iv> a is the inclination of ihe plane with Ihe horizontal line. 


Use 

■ Model can he used to Illustrate Land's Theorem. 
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Activity 30 

[^Centre of Parallel Forces^ 


Material 


Thick wooden rod, two vertical and three horizonal wooden rods, 
wires, hinges, small wooden weights. 


Preparation 

(i) Take a wooden rod of size 1,5 cm x 8 cm for the base of the 
model, 

fill Take two vertical wooden support of size lem x 2 cm. 

(iii) Take one horizontal wooden rod of size 1.5 cm x 2 cm to 
support the line of action of forces made by wire. 

(tv) Take two wooden rods of equal length and hang them at G, 
and G ? as shown In the figure 4. 3. 30. 

(v) Ha rig t he wooden weights P r P 2 , P, ? and P 4 at the hinges 
with the help of thread. 



Fig. 4,330 

Demonstration 

(1) P 3 is the force acting ai A,. 

(HJ P^ is the force acting at A^, 

(iii) P| + }\ is resultant of forces l J , and P 2 acting at 0 L 
fiv) P,+ P 2 + P ri will he the resultant, of forces ai G 3 and A., and 
will he acting at G 7r 




(v> P, + P.j+ P :J + P 4 will lx- resultant, of Torres al G a and A,, and will 
be acting, at G. r G s will be (he centre of like parallel forces p t , 
P 2t P 3 and P 4 . 


Use 

* Model can be used to explain thaL the centre of parallel forces 
Is a certain unique point t hrough which I he resultant of a 
given system of parallel forces passes. 
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ACTIVITT 31 

riloment of a Force about a Point j 

Material 

i 

Thin plywood pieces, hinges, wire. 

Preparation 

(i) Take a thin plywood piece of size 8" x 8 # . 

(ii) Take another plywood piece of size 8" x 3" 

(ill) Connect the plywood pieces by hinges, 

(iv) Take a point P on the bigger plywood piece. 

(v) Connect the point P to point O on the axis of rotation with 
the help of a wt re to represent vector r v 

(vi) Fix a wire through the point P which is not In the bigger 
plane to represent the force F. 

(vii) fix another wire perpendicular to the plane to represent 
the moment of force as r^x f! 



(1) The vector OP from the point O to P represents the vector r 
(iij The vector PA from the point P to A represent the vector F\ 
[iiij The vector OB from O to B represent the vector r x F* which 
gives tile moment of force F* about point Q. The nature of this 
moment of force will be to rotate the bigger plane about the axis. 

Use 

■ Model can be used Lo explain moment of a force about a point. 
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Activity 32 


[ Projectile Motion j 


Materials 

Wooden frame, wire, hinges. 


Preparation 

(i) Take two perpendicular Intersecting wires Lo represent x- 
axis and y-axis, 

(ii) Make a trajectory with the help of wire. 

tiii) Fix a wire at initial paint of the trajectory to allow the tangent, 
[jvj Fix another tangential wire at any point of the trajectory Lo 
si low direction of velocity. 



Demo n s tr at ion 

(i) OX and OY are coordinate axes. 

til) The tangent ON represents the direction of Initial velocity, 
(iiij The tangent PQ represents the direction of velocity of Hie 
particle after lime t al the position PEx, y). 
fiv} Path OM represents Ihe path of the projectile. 

[v) ct Is the angle of projection. 

Use 

■ Model can be used io visualize a projectile motion. 
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Activity 33 


r" formal Probability Curve and Area 
under the Normal Probability Curve ’ 


Material 


Wires, plywood, adhesive. 

Preparation 

(1) Take two pieces of wires of length 30 cm to make t axis 
and _y-axis. 

(ii> Take a piece of wire of length 50 cm and bend it. in the 
shape of a curve to show normal probability curve. 

(iii) Take two pieces of wires of same size and fix them wit h the 
normal probability curve. 

(iv) Fix the model on the plywood base. 



Demons (ration 

(ij c represents normal probability curve 

(ii) The region A, and A 2 represent area of the region between 
x = x l and x = -x ] . 

(iiij The area of the region between x - x } and x-0 is equal to 
the area of the region between x = 0 and x = x r 
(iv) Tlie height of the curve decreases as we proceed to either 
direction from the mean. 
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Use 

Model can be used to demonstrate; 

■ the normal probability curve 

■ the area under normal probability curve, 

■ that the range of die normal probability curve is unlimited in 
either direction; but it never touches x -axis. 

■■ that area under the normal probability curve can be found 
out by using normal distribution table. 




p 

X reject work in mathematics may be 
performed individually by a student or 
collectively by a group of students. These 
projects may be in the form of 
construction such as curve sketching or 
drawing of graphs, etc. It may offer a 
discussion of a topic from history of 
mathematics involving the historical 
development of the topics or concepts. 
Students may be allowed In select the 
topics of their own choice for 
mathematics projects. Tire teacher may 
act as a facilitator by creating interest in 
various topics. Once the topic has been 
selected, the student should read as 
much about the topic as is available and 
finally prepare the project. Some 
suggested protects are given below: 

5.1 Projects on History or 
Mathematicians 

If may Include history of Indian 
mathematicians such as Aryabhata, 
Brahmagupta, Varahmihir. Srfdhara, 
Bhaskaracharva, Ramanujan etc., and 
history of foreign mathematicians such as 
Cantor, Pythagoras, Thales, Euclid, 
Appollonlus. Descartes. Fermat, Leibnitz, 
Alkhawarizmi, Euler, Fibonacci, Gauss, 
Newton, etc. 
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5.2 Mathematics Projects on Some Mcir^ Topics 

5.2. 1 Ancient number systems and algorithms. 

5.2.2 Finding the number names and numeral of numbers, 
say 1 to 20 in any five nr more different languages. 

5,2.5 Collecting objects of congruent shapes from the 
environment.. 

5.2.4 Number game by considering different questions for 
different numbers. 

5.2.5 Geometric Euclid constructions. 

5.2.6 Pythagorean triplets. 

5.2.7 On linear programming problem related to day-to-day 
life, like collecting data from families of their expenditures 
and requirements from the factories to maximum output, 

5.2.8 Collect data from dieticians, transporters, agents and 
formulate linear programming problem. 

5.2.9 Collection o! data front a Finn about the number of 
partners, the ratio of their Invested capitals and shared 
prolit. 

5.2.10 Chart showing different formulae of annuity , 

5.2. 1 1 Make a chart of the formulae of applications of calculus 
in commerce. 

5.2.12 Probability distribution of number of heads in four/ five 
throws of a coin. 

5.2. 13 Collect data of rales of five years of different day-to-day 
commodities and calculate the price Index. 

5 2 14 Mathematics and physics: applical ion of conic sections, 
vectors three dimensional geometry, calculus etc. 

5.2.15 Mathematics and chemistry: study structure of organic 
compounds, 

5.2.1 6 Mathematics and Biology: study of science of heredity etc. 

5.2.17 Mathematics and Music 

5.2.18 Mathematics and Environment 

5.2.19 Mathematics and Arts: constructioi i of shapes using curve 

5.2.20 Mathematics and Information and communication 
technology: writing of mathematical programmes, flow 
charts, algorithm , circuit diagrams etc. 



5.2.2 J Collection of stalls dual da La and analysing 11 for standard 
deviation and mean deviation. 


5*3 Projects on Recreational Mathematics 
Students may prepare small project work on Lhe following: 

5.3. 1 Forming 3x3, 4x4 magic squares with numbers from 
] Lo 9 and I Lo 1 6 respectively. 

5.3.2 Aryabhatas method of con si meting a 3 x3 magic square. 

5.3.3 Aryabhata's method of construe ling a 5 x 5 magic square. 

5.3.4 Geometric dissect ions such as Tang rams. 

5-3-5 Tessela Lions 

5.3.6 Mathematical Embroidery 4Fun with Lines) 

5.3.7 Number Patterns 




valuation is an essential component 
In our teachbig-learning process. Present 
day teaching is based only on chalk and 
talk met hud which is without any 
integration of activity /demonstration 
work. The greater the integration of 
activities, the heller I he oil iconics of 
meaningful learning. Hence activity 
based leaching lias to lie so designed so 
that il ran be used as a powerful means 
of influencing the quality of what 
teachers teach and what the students 
learn. This could be possible if some 
marks for p radicals in mathematics are 
assigned. While emphasising ihe need of 
exploration of mathematical facts 
through experimentation, the .'Vuuonaf 
Curriculum Framework for School 
Education — 2000 states. Jn terms of 
scheme qf evaluation of such maihemoffes 
jea/Ttint), fiifs has fo he given wetghtage 
equal to that in science. Therefore, in the 
opinion of the authors and other subject 
specialists, about 20% marks of the total 
marks should he kepi for Ihe practical 
work at Elementary and Secondary 
stages, and 30% marks at Higher 
Secondary Stage. These marks may be 
properly distributed towards projects, 
viva-voce and doing activity ai different 
stages of school education. 



ISBN MI-7450-331 5 


